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Corps of Engineers Research Report Summary, October 2002
Dredging Operations and Environmental Research Program

Dredging:

Innovative Technology

Soil Separation Mobile Treatment Plant Demonstration, Bayport Confined Disposal
Facility, Green Bay, Wisconsin (ERDC/EL TR-02-38)

ISSUE: Confined disposal facilities (CDFs)
have historically been used for disposal of both
clean and contaminated dredged material from
navigational dredging projects. Many CDFs are
nearing capacity. Removal of uncomtaminated
materials from the CDFs is a viable option for
extending the life of these facilities. This approach
carries the additional benefit of producing a
marketable product for beneficial uses, which can
potentially help to offset the cost of processing.

RESEARCH: The feasibility of physical
separation as a volume reduction method has been
demonstrated at several disposal facilities. A
guidance document addressing principles of
physical separation as they apply to soils and
sediments, and identifying standard equipment,
selection criteria, and potential sources was
recently completed. Technical notes addressing
recovery of materials from CDFs were also
published under the Dredging Operations and
Environmental Research (DOER) program. Work
is ongoing at the U.S. Army Engineer Research
and Development Center, funded under the DOER
program, to develop bench-scale methods for
economical preliminary feasibility evaluations.

SUMMARY: Preprocessing and separation
equipment were tested in a one-day demonstration
at Green Bay, WI. A 24-in. (0.6-m) maximum

density separator was used to separate sand from
the bulk sediment. The target sand product
specifications were less than 10 percent fines by
mass and polychlorinated biphenyls (PCBs)
concentrations less than 1 mg/kg. The underflow
fraction averaged over 92 percent sand, as
measured by a Coulter Counter. PCBs were
reduced to 0.144 mgkg PCB 1242 and
0.0119 mg/kg PCB 1260 in the sand, from
2.71 mg/kg and 0.145 mg/kg in the feed material,
respectively. Based on statistical analysis of the
results, the contaminant concentrations predicted
for the sand fraction by the bench-scale testing
were essentially equivalent to that achieved in the
field operation. Distribution of metals was
somewhat more variable than for PCBs, but
metals were reduced by a factor of 2.6 to an order
of magnitude in the sand fraction.

AVAILABILITY OF REPORT: The report is
available in .pdf format on the World Wide Web
at:  http://www.wes.army.mil/el/dots/doer/  and
through Interlibrary Loan Service from the U.S.
Army Engineer Research and Development
Center (ERDC) Research Library, telephone (601)
634-2355, or the following Web site:
http://libweb.wes.army.mil/ index.htm.
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Preface

This report summarizes the evaluation of a special hydrocyclone configura-
tion (the maximum density separator) for physical separation of sediments, and
corresponding efforts to develop simplified, representative, bench-scale proce-
dures for preliminary testing. This project was jointly funded by the U.S.
Environmental Protection Agency Great Lakes National Program Office
(GLNPO), GLNPO Identification No. GL98079, IAG 14947887-01, and the U.S.
Army Corps of Engineers Dredging Operations and Environmental Research
(DOER) Program under Work Unit 0054PD.

This report was prepared by Mmes. Trudy J. Olin-Estes and Susan E. Bailey,
Environmental Engineering Branch (EEB), Environmental Processes and Engi-
neering Division (EPED), Environmental Laboratory (EL), Vicksburg, MS, U.S.
Army Engineer Research and Development Center (ERDC); Dr. Dennis L.
Brandon, Environmental Risk Assessment Branch (ERAB), EPED; and
Mr. David Bowman, U.S. Army Engineer District, Detroit, MI. Project manager
for GLNPO was Mr. Scott Cieniawski. Mr. Jan Miller, U.S. Army Engineer
Division, Great Lakes and Ohio River, served as Corps liaison to GLNPO.
Technical review was provided by Dr. Lawrence Jones, OA Systems, and
Mr. Mitch A. Granat, U.S. Army Engineer District, Jacksonville, Jacksonville,
FL.

The research was conducted under the general supervision of Mr. Daniel E.
Averett, Chief, EEB; Dr. Bobby L. Folsom, Jr., Chief, ERAB; and Dr. Edwin A.
Theriot, Chief, EL.



At the time of publication of this report, Dr. James R. Houston was Director
of ERDC, and COL John W. Morris III, EN, was Commander and Executive
Director.

This report should be cited as follows:

Olin-Estes, T. J., Bailey, S. E., Bowman, D. W., and Brandon, D. L.
(2002). “Soil separation mobile treatment plant demonstration, Bayport
Confined Disposal Facility, Green Bay, Wisconsin,” ERDC/EL TR-02-38,
U.S. Army Engineer Research and Development Center, Vicksburg, MS.

The contents of this report are not to be used for advertising, publication
or promotional purposes. Citation of trade names does not constitute an
official endorsement or approval for the use of such commercial products.



1 Introduction

Background

Confined disposal facilities (CDFs) have historically been used for disposal
of both clean and contaminated dredged material from navigational dredging
projects where open-water disposal was not permitted. Many CDFs are nearing
capacity. Removal of uncontaminated materials from the CDFs is a viable option
for extending the life of these facilities. This approach carries the additional
benefit of producing a marketable product for beneficial uses, which can
potentially help to offset the cost of processing. Use of CDFs as rehandling
facilities, with long-term storage for only the most contaminated sediments, is
being investigated by the U.S. Army Engineer Research and Development Center
(ERDC), in partnership with the U.S. Army Engineer District, Detroit, the Great
Lakes National Program Office (GLNPO) of the U.S. Environmental Protection
Agency (USEPA), and local port authorities.

The feasibility of physical separation as a volume reduction method has been
demonstrated at Saginaw Bay (USEPA 1994), the Erie Pier CDF, Duluth/
Superior Harbor (Olin and Bowman 1996) and Fort Myers, Florida (Granat
1998). Despite successful demonstrations at these locations and continued
interest in the technology, physical separation has not yet been implemented as a
standard operational practice, with the exception of the Erie Pier CDF. In part,
this is due to the lack of internal expertise regarding physical separation and
feasibility determinations, the cost of feasibility evaluations, and equipment
availability.

A guidance document addressing principles of physical separation as they
apply to soils and sediments, and identifying standard equipment, selection
criteria, and potential sources was completed (USEPA 1999b). Technical notes
addressing recovery of materials from CDFs were also completed under the
Dredging Operations and Environmental Research (DOER) program (Olin-Estes
and Palermo 2000a,b; Olin-Estes 2000). Work is ongoing at ERDC, funded
under the DOER program, to develop bench-scale methods for economical
preliminary feasibility evaluations. While bench-scale testing is a necessary first
step, the limited volume of material that can be tested with these procedures
cannot provide information regarding the potential heterogeneities of large
quantities of material. Industry practice is to follow bench-scale testing with
evaluation of an intermediate volume of material using a representative unit
operation, such as a hydrocyclone. If these results are promising, a preliminary
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treatment train is assembled and pilot-scale testing is conducted in the field.
Costs to contract intermediate and pilot testing are typically high given that
mobilization/demobilization and equipment costs are relatively insensitive to the
volume being processed, and most vendors cannot accept contaminated
sediments for pilot testing in-house. Availability of a mobile hydrocyclone unit
could result in significant cost savings for feasibility evaluations and small-scale
projects, and ultimately facilitate full-scale implementation of this technology.
The long-term goal is assemble a mobile physical separation plant suitable for
separation of sediments and dredged material to serve the Great Lakes CDFs.

Questions remaining to be addressed before full-scale implementation is
feasible include the following:

a. The degree of bulking of residual materials, with and without flocculants,
and the short- and long-term effects on CDF capacity recovery.

b. Alternatives for dewatering residual materials to minimize bulking
effects, and their cost, effectiveness, and effect on suitability of residual
materials for beneficial uses.

c. The relative benefit and feasibility of making finer separations (silt/clay)
to recover additional material from CDFs.

d. Evaluation procedures for determining the potential contaminant levels
in fine residuals and the effect on the regulatory classification of these
materials.

e. Development of cost/benefit algorithms incorporating all of these
considerations for economic feasibility evaluations.

Project Objectives

Identification and purchase of a portable hydrocyclone unit suitable for
conducting separation feasibility evaluations and a small-scale field
demonstration was the principal objective of this project. While the predominant
focus is coarse material recovery for beneficial use as beach nourishment and
construction fill (typically requiring the material to contain less than 10-

15 percent fines), some beneficial uses will accommodate higher percentages of
fine material. The silt/clay separation is expected to be an important long-range
objective in maximizing material recovery from CDFs for material in which the
silt fraction is substantially less contaminated than the clay fraction. Separation
capability at the sand/silt interface (approximately 75 microns) with the
additional capability of a silt/clay separation (at 2-3 microns) were therefore the
principal operating specifications. Additional criteria were (a) level of expertise
required for operation, (b) auxiliary equipment required to support operation, and
(c) material preparation required. The equipment may also be used to address
other information gaps, as previously described.

Chapter 1
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Identification of Available Equipment Types and
Vendors

A wide variety of equipment is marketed for size and density separations
within the mining industry. However, the equipment is typically designed for
coarser and higher density materials. Although there is a significant body of
knowledge pertaining to the principles of operation of individual pieces of
equipment, there is little guidance in developing a treatment train for processing
soils and sediments. Fines, often termed slimes, are considered an operational
problem in the mining industry, and are removed as a waste stream prior to
making the principal separations. Contaminated sediment separations, however,
involve making efficient separations near or within that “waste” fraction, and
require the ability to handle and even recover the finest residuals. The condition
of the materials presented to the plant will be highly variable, depending upon
whether they are consolidated materials excavated from a CDF, or mechanically
or hydraulically dredged sediments processed at the time of disposal. In situ
water content may vary from 50 to 150 percent, presenting difficulty in handling
and in processing through equipment designed for dry (less than 10 percent
moisture content), or noncohesive, material. Previous testing of laboratory-scale
mining equipment has demonstrated that the feed limitations are not always well
defined, and the normal operating parameters may not interface well with the
separations of interest for soils and sediments. Even among Architect/Engineer
firms with experience in soil washing, assemblage of a treatment train appears to
be something of an art, with the configuration varying depending upon specific
site conditions. The result is an unacceptable number of operational unknowns
for the layman and highly localized expertise within the consulting industry,
which ultimately translates to prohibitive cost.

The significant objective of this phase of the project then was to evaluate
how the equipment industry has responded to the potential in the sediment
remediation arena: identifying the critical core pieces of equipment necessary for
the key separations of interest and the minimum necessary auxiliary equipment
required in support. The desired outcome is a portable testing unit that (a) is
economical to purchase and operate, (b) can be supported with widely available
equipment, (c) is adaptable to operational conditions and constraints at different
facilities, and (d) is technically simple, operable by field personnel with a
reasonable amount of preliminary instruction and technical support.

Testing of Candidate Equipment

The core unit to be evaluated under this project was a hydrocyclone
separator. Performance factors for the equipment considered for demonstration
and purchase were as follows:

a. The experience of the offeror in conducting size separation studies with
dredged material and/or soil.

b. Suitability of the equipment to separate sediment/soil at the 75-um target
size cutoff.
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c. Capability to produce a dewatered coarse product.

d. Suitability of the equipment to handle a variety of sizes and types of
dredged material.

e. Portability of the unit.
Capacity of the unit.

Cost of the unit.

= s

Cost of the demonstration.

Auxiliary equipment and site preparation requirements and costs.

~.

j. Technical expertise required for operation.

k. Compatibility of equipment capacity with available storage area, water
handling capability, and material preparation and feed capability at the
demonstration site.

Preparation and auxiliary equipment requirements, adaptability, and technical
expertise requirements were all relatively readily determined from
product/offeror information and equipment design. Feed sensitivity and
separation efficiency are best evaluated based on a performance test. It was
anticipated that potential operational difficulties in this application and
considerations of scale and logistics should come to light as a result of the
demonstration. Samples were to be taken over a reasonable operating period to
permit an assessment of the efficiency of the unit in making the desired
separation, response to feed variations (if any), and the variability of the product
material. A successful test would meet the separation criteria in a dewatered
product, with a minimum of operational problems, at the specified efficiency.
For the proposed demonstration, the specified cut point was 75 pm, with no more
than 10 percent fines (percent by weight passing a No. 200 sieve) in the
underflow.
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2 Project Description

The Bayport CDF in Green Bay, WI (Figure 1), was selected as the field
demonstration site. Green Bay is located on the eastern shoreline of Wisconsin,
on Lake Michigan. Approximately 115,000 cu m (150,000 cu yd) of sediment
are dredged annually, to maintain the 29-km- (18-mile-) long shipping channel in
the Port of Green Bay. The Bayport disposal facility was filled to design
capacity in the early 1970’s. Brown County sought and received authorization to
dispose of additional dredged material there. Current operations involve
mechanical dredging, with transport and offloading at the CDF by truck. To
extend the life of the facility as long as possible, material is periodically removed
from the facility, following a period of dewatering. The facility is divided into
separate cells to permit offloading, dewatering, excavation, and stockpiling to
occur concurrently. The Brown County Port Authority has taken an active
interest in innovative management alternatives for dredged material, and the
Bayport CDF was also recently the site of a biotreatment demonstration.

Project Activities

ERDC physical separation equipment available for demonstration/testing
support was inventoried and its operational status verified. Response to an
advertisement for technical support in identification of equipment alternatives
and sources and development of a basic treatment train was limited (one firm
responded) and exceeded the project budget for this task area. An extensive in-
house effort was therefore initiated to locate off-the-shelf equipment, and to
identify those firms with interest in conducting a small demonstration and with
availability of suitable scale equipment for preliminary field evaluation. Of the
vendors contacted, only two indicated an interest in bringing equipment onsite
for a small-scale demonstration: Tri-Flo Industries, Ltd., of Conroe, TX, and
MetPro Supply, Inc., of Bartow, FL. Only one, MetPro Supply, responded to the
advertisement for bids.

Tri-Flo Industries manufactures mobile, self-contained, fluid-processing
equipment. Initially targeting the drilling industry, hydrocyclones mounted in
series to a prefabricated header can be purchased, as well as complete, mobile,
micro-fluid systems (MFS) designed for drilling mud recovery. These systems
include a sump, mud “guns” for maintaining sediment in suspension, a shaking
screen, hydrocyclones, and pumps. The configuration appears to have potential
for sediment separation, but prescreening of gross oversize and slurrying of
consolidated material would likely be needed to utilize the equipment as
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presently equipped. One advantage to the configuration was the potential for
making the sand/silt separation on the screen, followed by a finer cut at the
hydrocyclones, thus addressing both size separations of principal interest with
one unit. Tri-Flo also manufactures a mud pump that could be useful for
excavating and slurrying consolidated material. The mud pump is equipped with
an integral screen that prevents the pump from picking up oversize particles.
Principal limitations of the equipment were the potential for blinding of the
screens, the inability of screens to separate coarse organic materials from coarse
minerals, and the fact that this equipment has not been demonstrated for dredged
material or sediments.

MetPro Supply manufactures a self-contained maximum density separator
(MDS) consisting of a trailer-mounted sump, slurry pump, and MDS. Both 0.15-
and 0.3-m (6- and 12-in.) MDS have been demonstrated on sediments in the U.S.
Army Engineer District, Jacksonville. Based on previous testing, MetPro
recommended a 0.61-m (24-in.) MDS to produce a coarse fraction with less than
10 percent fines entrained. A 0.61-m (24-in.) MDS has a throughput of
approximately 4.5 cu m (1,200 gal) per minute (approximately 68,039 kg
(75 tons) solids per hour), and can accept particles up to 25-38 mm (1 — 1-1/2 in.)
in diameter, thus simplifying prescreening. Dry or slurried material could be fed
to the sump, with adjustments to the volume of makeup water supplied. The
MBDS differs from a conventional hydrocyclone in that a flexible sleeve is
attached to the apex of the cone, and a vacuum is applied to the overflow line,
thus restricting discharge of underflow until sufficient weight accumulates to
force discharge. This reportedly results in a higher solids underflow.

Because of the potential variability in feed requirements, the offerors were
tasked with providing the necessary auxiliary equipment to support the proposed
separation unit, in effect developing a compatible treatment train. Mechanical
excavation and prescreening were to be handled by the Detroit District.
Auxiliary equipment was located in the Green Bay/Milwaukee area. A
powerscreen for prescreening material; water supply pump; flexible, quick-
coupling water hoses; and generator were available and obtained as short-term
rentals.

Because the target separation of the proposed equipment was 75 pum, it was
necessary to locate material containing sufficient sand to permit evaluation of the
efficiency of the equipment in making this separation. Based on anecdotal
information, Cell 5 was initially identified as containing sandy material from the
outer harbor. Core and near-surface bulk samples were taken from Cell 5 for
evaluation. However, finer material had apparently been placed over the target
material, and the near-surface dredged material contained little sand. Additional
samples were therefore taken for evaluation from Cell 4, where additional coarse
material had recently been placed. (This material was from an inner harbor
dredging project, and may not be representative of outer harbor sandy sedi-
ments).! Sampling, sample handling, and bench-scale testing are further detailed
in subsequent sections of this report. Approximately 380 cu m (500 cu yd) were

! Dean Haen, Personal Communication, 5 November 2001, Port Manager, Brown County
Port and Solid Waste Department (Port of Green Bay), Green Bay, WI.
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also excavated from Cell 5 for evaluation of material handling properties and
effects of debris on ease of excavation as part of a cooperative effort funded
under the DOER program. Some of this material was processed through the
powerscreen to evaluate performance of a dry screen with wet of optimum
material, and to evaluate the feasibility of feeding the hydrocyclone using
mechanical excavation and prescreening. A smaller volume of material was
excavated from Cell 4 for comparative processing through the screen. The
remainder of the Cell 4 excavation was accomplished hydraulically, at the time of
the demonstration.

Field Sampling and Sample Handling

Nineteen 25.4-mm- (1-in.-) diameter cores were taken from Cell 5 of the
Bayport CDF (Figure 1) to assess moisture content of the material initially
proposed for processing. The cores were taken from along the truck dump and
the south dike, areas accessible for mechanical excavation, using an AMS Soil
Core Sampler with slide hammer, including stainless steel soil collector, and
25.4- by 0.6-mm (1- by 24-in.) butyrate plastic liners with polyethylene caps.
(Although 0.6-m (24-in.) tubes were used, in many cases only 0.15-0.5 m (6-

18 in.) of dredged material was recovered due either to the compressibility of the
material or the inability to drive the sampler deeper.) Five 19-L (5-gal) samples
intended for bulk sediment chemistry and fractionation testing were taken along
the same perimeter and placed in high-density polyethylene (HDPE) buckets,
using a shovel decontaminated with acetone and distilled deionized (DDI) water
between samples. Each bucket was placed in a cooler and packed in ice for
shipment. Chain-of-custody forms were placed inside the coolers and coolers
were sealed with tape and chain-of-custody seals. Chain-of-custody seals were
intact upon receipt at the laboratory. Temperatures of the samples upon arrival
were below 4 °C (1.7 to 3.3 °C), with the exception of Bucket 4, which was 5 °C.
Core samples were not intended for chemical analysis and were therefore not
refrigerated. They were left in the disposable plastic liners and shipped together
in a cooler for later extrusion.

Before samples were taken from Cell 4, representative material was screened
in the field to verify the presence of sand. Based on the field screening, the
Cell 4 material along the northwest truck dump was roughly estimated to contain
40 — 50 percent sand. Samples were subsequently taken for laboratory analysis
along the northwest truck dump (adjacent Cell 2), and along a radius from the
southwest truck dump (adjacent Cell 5 and the road) toward the outlet. Because
this was a duplicate effort, a repeat full-scale sampling effort was not feasible.
Smaller sample volumes were therefore obtained during a subsequent site visit
and progress meeting.

Twelve 0.9-L (1-qt) glass jars were obtained from Cell 4: three for bulk
chemical analysis (C4B1-C4B3), six for particle size analysis (C4P1-C4P6) from
the perimeter of the northwest truck dump, and three (C4S1-C48S3) for particle
size analysis along the inner radius. Sample preservation and chain of custody
were observed as for the Cell 5 samples.
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Characterization and Bench-Scale Testing
Cell 5 characterization and bench-scale testing

The three 19-L (5-gal) samples taken from along the truck dump were mixed
together (Buckets 1, 2 and 3 identified hereafter as Bulk 123 composite) and
homogenized. The two 19-L (5-gal) samples taken along the dike (Buckets 4 and
5 identified as Bulk 45 composite) were also combined and homogenized. Wet
chemistry, moisture content, and particle size distribution were evaluated on both
composites. Because these parameters were relatively comparable for the two
composites, one was selected for fractionation testing, rather than compositing
the total volume. Bulk 123 was selected because of the greater accessibility of
the area from which those buckets were taken, and the greater likelihood that
they would be excavated. The cores were extracted from the plastic tubes, and
samples were taken for water content analysis.

Particle size analysis. Subsamples of the Bulk 123 and Bulk 45 composites
were analyzed on the Coulter particle size analyzer. Both composites contained
over 90 percent fines.

Bulk sediment chemistry. The Bulk 123 composite and Bulk 45 composite
were analyzed for polychlorinated biphenyls (PCBs), polycyclic aromatic
hydrocarbons (PAHs), metals, total organic carbon (TOC), total recoverable
petroleum hydrocarbons (TRPH), and oil and grease (O&GQG) (the latter three
being potential indicator compounds). Results are summarized in Table 1.
Concentrations were comparable for all analytes for both composites.

Water content analysis. The core samples (44 total) were analyzed in
duplicate for water content (W = (Myater/Misolias)*100) by oven drying. The
average water content was 112.4 + 24.6 percent. Water content of the Bulk 123
and Bulk 45 composites averaged 98.7 and 82.2 percent, respectively.

Fractionation testing. Approximately 10.5 kg (wet weight) of the Bulk 123
sample was wet sieved through a 75-um sieve for analysis of the sand (>75 pum)
and fines (< 75 um) fractions. The resultant slurries were centrifuged and the
solids retained for particle size and chemical analysis. Both fractions were
analyzed on the Coulter LS100 Particle Size Analyzer to determine the efficiency
of the separation. The results (Table 2) show that the fines were not very
effectively removed from the sand. Further separation of the clay and silt from a
subsample of the fines was attempted using an upflow column. The clay was
never effectively removed from the fines, and the samples were therefore not
further analyzed.

Additionally, a subsample of the Bulk 123 was fractionated by density using
heavy media separation in order to analyze the contaminant differences between
mineral and organic sediment material. In this procedure, the sediment was
combined with a solution of sodium polytungstate at a specific gravity of 2.0.
The mixture was briefly sonicated and then centrifuged to separate the density
fractions. The material heavier than 2.0 specific gravity (mineral) sank to the
bottom, and the lighter fraction (organic) floated on top of the solution and was
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Table 1
Green Bay Cell 5 Chemical Analysis of Bulk Sediment, Size, and
Density Fractions
Bulk Sediment Size Fractions Density Fractions
Composite |Composite [<75um |>75um | >2.0 sp.gr. |<2.0 sp.gr.
Description 45 123 (Fines) [(Sand) |(Mineral) (Organic)
Indicator Analytes
TOC, mg/kg 44833 48567 41300 38900 27800 47700
0&G, mg/kg 147 213 210 1030 67 640
TRPH, mg/kg 78 106 106.5 525 54 350
TVS, % <4 <4
Metals, mg/kg
AS 3.29 3 2.95 3.55 1.8 2.99
CD 0.939 1 0.825 1.11 0.669 1.94
CR 53.33 52 47.05 50.65 41.3 85.2
CcuU 48.93 52 43.85 72.7 27.3 97.2
PB 68.8 64 58.3 76.8 40.9 51
HG 1.017 1 1.0345] 1.44 0.625 2.2
NI 20.53 22 19.85 17.2 17.2 17.4
SE 1.06 1 0.95 1.55 0.599 0.998
AG 0.53 0 0.45 0.3 0.4 0.599
ZN 142.7 143 154 145.5 91.5 128
BA 81.70 83 77.95 57.65 70.7 73.5
FE 16300 16300 15500 10750 14600 7850
MN 442 485 436 832 382 434
MO 0.265 0 0.3 04 0.2 0.699
PCBs, pg/kg
PCB-1016 <22.5 <24.5 <24.5 <29.7 <15.8 <271
PCB-1221 <22.5 <24.5 <24.5 <29.7 <15.8 <2741
PCB-1232 <22.5 <24.5 <24.5 <29.7 <15.8 <271
PCB-1242 1307 1161 970 1742.5 351 3278
PCB-1248 <22.5 <24.5 <24.5 <29.7 <15.8 <271
PCB-1254 <22.5 <24.5 <243 <29.7 <15.8 <271
PCB-1260 49.5 52.3 39.95 77.9 27.3 111
PAHSs, pg/kg
NAPHTH 125 165.3 85.95| 367 29.9 513
ACENAY 9.0 10.0 <20 41.2 <6.4 43.4
ACENAP 14.3 21.6 11 61.85 <6.4 72
FLUORE 36.2 42.5 27.75| 123 10.8 169
PHENAN 220 269.3 176 877 70 1180
ANTRAC 39.8 49.7 29.2 193.5 10.2 215
FLANTHE 309 388.0 260.5 | 1130 99.9 1690
PYRENE 301 391.7 240 1360 82.1 1570
(Continued)
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Table 1 (Concluded)

Bulk Sediment Size Fractions Density Fractions
Composite |Composite (<75um |[>75pum | >2.0 sp.gr. |<2.0 sp.gr.
Description 45 123 (Fines) |(Sand) |(Mineral) (Organic)
PAHSs, ug/kg (Concluded0
CHRYSE 192 247.7 152 850 66.2 992
BAANTHR 139 180.3 97.95| 756 29.9 720
BBFLANT 127 173.3 112.5 565 53.4 762
BKFLANT 101 139.0 76.35| 463.5 324 521
BAPYRE 149 193.3 108.45| 769 35.6 747
1123PYR 122 164.3 99.45| 540 394 637
DBAHANT 26.6 29.2 19.5 114 5.1 105
B-GHI-PY 149 179.3 112.5 614 48.3 678
2MeNAPH 130 157.7 98.95| 426 31.8 574
Table 2
Particle Size Analysis of Green Bay Cell 5 Samples
Volume, % Bulk 45 Bulk 123 Sand Fines
<5pm 271 243 5.88 30.5
<75 pum 93.3 90.8 43.5 99.98
>75pum 6.70 9.2 56.5 0.02

removed. The procedure was repeated several times to ensure a reasonably clean
separation, as determined by visual inspection.

The four fractionated samples (fines, sand, mineral, organic) were analyzed
for PAHs, PCBs, metals, and indicator analytes. Density (mineral and organic)
samples were also analyzed for total volatile solids (TVS) to assess efficiency of
separation, but this parameter was ultimately not useful, being less than the
detection limit (DL) for both fractions. Results are summarized in Table 1.

The contaminant concentrations among the sand and fine fractions display
trends opposite of that expected. The sand fraction is typically assumed to be
relatively clean, and the fines to contain higher contaminant levels due to higher
surface area and clay chemistry. Here, however, PAH and PCB concentrations in
the sand exceed that of the fines, many by an order of magnitude. Most metal
concentrations (arsenic, cadmium, chromium, copper, lead, mercury, selenium,
manganese, molybdenum) were also higher in the sand than in the fines, but
within the same order of magnitude. During wet sieving, an oily film was noted
to settle on top of the sieved sand. It was thought that much of the contamination
could be associated with this film, or with a coarse organic fraction. To evaluate
this, the correlation coefficient was calculated for oil and grease and TOC
concentrations versus PAH, PCB and metal concentrations. The resulting values
indicate a strong linear relationship between oil and grease and PAH
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concentrations, and a moderate relationship between oil and grease and PCBs and
metals concentrations (Figures 2, 3, and 4), with the exception of selenium and
manganese, which evidenced a strong linear relationship. PAH versus PCB
concentrations were quite strongly linear. The correlation coefficient for TOC
versus PAH, PCBs, and metals indicates a moderate to weak linear relationship.
Note that this does not imply that there is not a strong relationship, simply the
absence of a strong linear relationship.
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Figure 2. PAH versus oil and grease concentrations, Cell 5 material
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Chapter 2 Project Description



1200

®
S

2
=

T 1000

=
=3

—AS
—CD
CR
Ccu
—PB
—HG
—NI
—SE
AG
ZN

800

2
S

=
S

T 600
80

Metal Concentration, mg/kg

60 e — 400

0il & Grease Concentation, mg/kg

\/ [ BA
40 < MO
1 200 0&G
20 —/
0 — ———————— 0
Bulk 1,2,3 <75um >75um >2.0 sp.gr. <2.0 sp.gr.

Sediment Fraction

Figure 4. Metals versus oil and grease concentrations, Cell 5 material

The contaminant differences between the mineral and organic fractions were
as expected, revealing order of magnitude greater PAH and PCB concentrations
in the organic fraction. Metals were not as clearly distributed. Although higher
concentrations of metals were present in the organic fraction, they were at the
same order of magnitude as in the mineral fraction. Iron was an exception to this,
being an order of magnitude higher in the mineral fraction than in the organic
fraction. On average, metal concentrations were twice as high in the organic as
in the mineral fraction (excluding iron), and PAHs and PCBs in the organic
fraction averaged 18 and 7 times, respectively, that of the mineral fraction.

Cell 4 characterization and bench-scale testing

Particle size analysis. Samples C4P2, C4P4, and C4P6 were analyzed on
the Coulter particle size analyzer to verify that a significant sand fraction was
present. Percent greater than 75 um was approximately 40, 54, and 62 percent,
respectively (by volume). Coulter analysis of the homogenized C4B samples
indicated approximately 32.8 percent > 75 um. The samples taken from along
the inner radius C4S1-3 were also analyzed on the Coulter, with the volume
percent less than 75 pm ranging from 96.5 to 99.6 percent, indicating that
particular area would not be a good candidate for sand recovery. Output from the
Coulter for the C4B samples is presented in Appendix A. Particle size analysis
results are given in Table 3.
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Table 3

Particle Size Analysis of Green Bay Cell 4 Samples

Volume, % caP2 CaPa C4P6 caB
<5pm 15 13 10 20

<75 pum 60 46 38 67.2
> 75 pm 40 54 62 32.8

Bulk sediment chemistry. The C4B1, C4B2, and C4B3 samples were
homogenized, and two samples were then taken for bulk chemical analysis. The
average concentrations for the composite are reported in Table 4. The analysis
revealed the existence of some PAHs and metals, and concentrations of 3,755
and 39 pg/kg, respectively, for PCB 1242 and PCB 1260.

Water content analysis. The water content of the C4P2, C4P4, and C4P6
samples was measured in duplicate by oven drying. The water contents averaged
59, 36, and 27 percent, respectively, for the three samples.

Fractionation testing. Although a full size and density separation was
desired on the Cell 4 material, due to time constraints the most important
separation to evaluate initially was the sand/silt separation at 75 um. This
separation was achieved by wet sieving a subsample of the material through a
75-um sieve. The sand fraction was washed off the sieve, and the wash water
was then drained off the sand. The sand sample was analyzed with the Coulter
LS100 Particle Size Analyzer and was found to contain only 5.5 percent <75 ym
and 1.1 percent < 5 um by volume, indicating a relatively clean separation. Half
the fines slurry was flocculated using Hychem, Inc., CP626 cationic polymer.
Two (duplicate) samples from both the dewatered sand and flocculated fines
(silt/clay) samples were analyzed for chemical constituents as summarized in
Table 4. The other half of the fines fraction was reserved for further
fractionation testing. The unflocculated silt and clay fractions were separated
using a 50-mm (2-in.) hydrocyclone and the fractions analyzed for PCBs and
indicator analytes. The silt and clay fractions were analyzed on the Coulter to
evaluate effectiveness of the hydrocyclone separation. Approximately
5.7 percent of the silt fraction was greater than 75 pm, and approximately
14 percent less than 3 pm. The presence of particles greater than 75 pm in the
silt fraction can be attributed to oblong particles that pass through the #200 sieve,
and agglomeration of particles, which the Coulter may read as a single, larger
particle. The clay fraction was less clean, with a mean particle size of 15.24 pm,
and a median particle size of 6.39 um. Approximately 90 percent of the clay
fraction was less than 36 pm, and 50 percent less than 6.4 pm. Only 25 percent
was less than 2.7 um. The silt and clay fractions were also subsequently
analyzed for chemical constituents (Table 4).

Unlike the Cell 5 analysis, the Cell 4 data follow the expected trends, with
greater concentrations of the contaminants associated with the fines than with the
sand. Concentrations of metals in the silt/clay fraction are almost all one to two
orders of magnitude higher than in the sand. PCBs are an order of magnitude
higher in the silt/clay fraction than in the sand. Differences in concentrations
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Table 4
Chemical Analysis of Cell 4 Bulk and Fractionated Sediment
Samples
Size Fractions
Sand Silt/Clay Silt Clay
(>75 pum) (<75 pm) (=5 um - 75 pum) [(<5 pm) Bulk Sediment
Analyte Avg. Conc. Avg. Conc. Conc. Avg. Conc. Avg. Conc.
Indicator Analytes
TOC, mg/kg 1435 21100 9180 78900 27300
0&G, mg/kg 43 475 110 320 220
TRPH, mg/kg 10.5 J' 270 46 180 185
TVS, % <4%
Metals, mg/kg
AS 0.45 5.05 2 6.85 2.2
CD 0.04 1.355 0.32 2.29 0.6045
CR 3.05 79.95 15.1 134 29.8
CuU 10.05 75.25 21.2 113 32.8
PB 5.6 101.2 242 193.5 43.7
HG 0.02 3.45 0.363 2.85 1.085
NI 2.2 271 7 36.9 10.8
SE <0.200 1.1 0.3 1.3 0.4995
AG 0.4 0.8995 0.4 1.6 0.4995
ZN 13.5 148.555 320 681 76.1
BA 4.6 104.5 27.5 183 42.85
FE 10500 30600 38224
MN 44.25 325.5 174 321 140
MO <0.100 0.849 0.5 1 0.3495
PCBs, ug/kg
PCB-1016 <10.3 <38.9 <11.2 <40.5 <127
PCB-1221 <10.3 <38.9 <11.2 <40.5 <12.7
PCB-1232 <10.3 <38.9 <11.2 <40.5 <127
PCB-1242 444 5927.5 1950 7595 3754.5
PCB-1248 <10.3 <38.9 <11.2 <40.5 <127
PCB-1254 <10.3 <38.9 <11.2 <40.5 <12.7
PCB-1260 214 317.5 18.2 238 39
PAHSs, ug/kg
NAPHTH * * * * 123.5
ACENAY * * * * 14.2
ACENAP * * * * 41.25
FLUORE * * * * 53.4
(Continued)
" Indicates estimated concentration for analyte that is above MDL but below LRL.
2* Due to budgetary constraints, fractionation testing was limited to PCBs and metals, which were
thought to be of greatest concern. There was insufficient silt sample for duplicate analysis; results
given are therefore based on analysis of only one sample.
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Table 4 (Concluded)

Size Fractions

Sand Silt/Clay Silt Clay

(>75 um) (<75 um) (=5 um - 75 pm) (<5 pm) Bulk Sediment
Analyte Avg. Conc. Avg. Conc. Conc. Avg. Conc. Avg. Conc.

PAHs, pg/kg (Concluded)

PHENAN * * * * 228.5
ANTRAC * * * * 46.55
FLANTHE * * : i 217
PYRENE * * * * 263
CHRYSE * * * * 148
BAANTHR * * * * 125
BBFLANT * * * * 85.1
BKFLANT * * * * 73.4
BAPYRE * * * * 117.5
1123PYR * * * * 82
DBAHANT * * * * 15.45
B-GHI-PY * * * * 95.55
2MeNAPH * * * * 145.5

between the silt fraction and the clay fraction are not as consistent, but
concentrations in the clay fraction are higher for all analytes tested. TOC in the
clay fraction is approximately 8.5 times that in the silt. Oil and grease, TRPH,
PCB-1242, and PCB-1260 in the clay fraction are 2.9, 3.9, 3.9 and 26 times
greater, respectively, than in the silt. Based on correlation coefficients, there is a
strong positive correlation between metals concentrations and oil and grease and
TRPH concentrations (Figure 5). Metals are moderately correlated to TOC
concentration. There is also a moderate to strong positive correlation between
PCBs, TRPH, and oil and grease (Figure 6) and PCBs and TOC (Figure 7).

Test Candidate Unit

A 1-day field demonstration was scheduled for 10 August 2000 at the
Bayport CDF, Green Bay, WI. Equipment arrived onsite on Monday, 7 August
2000. Three full days were required to set up the system. This was not sufficient
time to debug and troubleshoot, however; a cold start was made on the day of the
demonstration. An electrical problem, unrelated to the separation unit, caused a
minor delay. The system ran intermittently after that, with additional delays for
clearing the jet pump and replacing or tightening clamps on water supply or
slurry delivery hoses. The system was operated for approximately 5 hours, at
which time sufficient material had been processed to assess the separation
efficiency, and overall system characteristics and trouble points had been
identified.
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Site logistics

The Cell 4 staging area was much farther from the freshwater source than the
staging area originally selected for processing the Cell 5 material. Additionally,
the Cell 4 staging area was much smaller than the original site, making onsite
stockpiling of mechanically excavated material infeasible. It was therefore
decided to excavate only a small amount of Cell 4 material for screening testing,
and to excavate feed for the hydrocyclone using a modified jet pump. This was a
particularly attractive alternative because of the potential benefits of small-scale
hydraulic excavation or mechanical excavation (accessibility in unstable material,
maneuverability around debris), and the added information that would result
from a single effort. The principal disadvantage of this approach was that the
process water had to be pumped approximately 300 m (1,000 ft) to the
excavation point.

Equipment

Because of the distance between the staging area and the freshwater source, a
larger water pump, transfer hoses, and generator were required than for the
original staging area. Water pump, generator, and flexible hoses with quick
couplings were available and obtained on a short-term rental basis. The MetPro
mobile unit was as previously described in the section “Project Activities,”
consisting of a trailer, slurry pump, sump, and 0.6-m (24-in.) MDS (Figure 8).
The eductor pump was fitted with an exterior ring, providing water jets for
horizontal excavation (Figure 9). A powerscreen was also rented for screening
the mechanically excavated material (Figures 10 and 11). The unit consisted of a
grizzly, hopper with shredder, conveyer and shaking screen, equipped with a
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Figure 11. Screen undersize
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harp screen to enhance processing of clayey material and reduce plugging due to
wet material.

Field operation

The generator and water pump performed well, and similar equipment should
be readily available at most locations. The flexible hoses were not designed to
operate at the optimum delivery pressure, however. Several failures of the
coupling/hose attachment occurred, but once this problem was addressed, the
hoses performed reasonably well with the pump discharge throttled back
somewhat. Based on this experience, however, it is thought that suitable hoses
should be purchased for future operations. The eductor pump, although
somewhat crudely assembled for the purposes of demonstration, performed fairly
effectively. Although the site was heavily vegetated, the vegetation did not
prevent excavation of the sediment in situ. Some variability was noted in the
feed percent solids. Although this does not appear to have adversely affected the
separation achieved, the result is an inefficient utilization of available water
supply; and under different circumstances, separation efficiency could be
affected. The pump did plug with large woody debris on two or three occasions.
This could be prevented with a coarse protective screen at the pump intake.
Additionally, no water jets faced in the downward direction. Excavation was
impeded when a large rock was encountered underneath the pump. The sump
and cyclone performed as expected. There was one failure of a band coupling,
and this is potentially a weak point in the system. This connection could be
made more secure with permanent piping, rather than the flexible hoses used to
deliver the slurry pump discharge to the hydrocyclone inlet.

The Powerscreen performed relatively well considering that the material
being fed was much wetter than the equipment is designed to handle. Problems
were encountered, however, in feeding the screen. Clay clods rolled off the
grizzly, reporting with the oversize. Attempts to push this material through the
grizzly were only partially successful and time-consuming. The shaking screen
passed the moist, fine materials without any evident problem, but blinding did
occur on the coarse upper screen, where 0.1- to 0.15-m (4- to 6-in.) chunks of
asphalt collected and had to be manually scraped off. Although the results
indicate that the Powerscreen may be useful to prepare a small amount of
material for process testing, feeding a full-scale hydrocyclone operation in this
manner is probably infeasible.

Visitors

The demonstration was scheduled for 10 August 2000. Notice of the
demonstration was posted on the Detroit District Web site, and notification sent
directly to regulators and environmental organizations in the region.
Approximately 30 people attended the demonstration. Results of the
demonstration were also presented to the Great Lakes Commission in October
2000.
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Process sampling

Three 19-L (5-gal) samples were taken simultaneously from the feed slurry
and overflow, and three 4-L (1-gal) samples were taken from the underflow at
five different intervals during processing (1400, 1505, 1525, 1625, and 1715
hours). Samples were captured and transported in new HDPE buckets. Of these,
two from each sampling event were designated for particle size distribution and
contaminant concentration analysis. The remainder of the samples were
designated for particle size distribution only. The field sampling contractor was
responsible for obtaining process samples and packaging and shipping them to
ERDC. The overflow was sampled using a J-shaped diverter of polyvinyl
chloride (PVC) pipe, which was passed through the overflow stream vertically to
obtain a representative sample. The feed stream was sampled from a port welded
onto the outlet from the slurry pump, where the slurry was expected to be
turbulent and therefore well mixed. The line was purged for a few seconds prior
to taking each sample. Underflow samples were captured directly from the
cyclone underflow discharge. The volume of underflow samples was reduced
from that specified in the Quality Assurance Project Plan' due to the high solids
content of the underflow; 4-L (1-gal) samples were sufficient for all proposed
analysis. Samples designated for chemical analysis were placed in a cooler and
packed in ice for shipment. Samples designated for particle size analysis only
were not refrigerated. Chain-of-custody forms were completed.

A single 19-L (5-gal) sample of the process supply water was also taken to
establish baseline concentrations. It was initially proposed to sample effluent at
the pond discharge during and after processing to verify that no permit
parameters were violated during processing. However, water levels in the pond
were low enough that there was no discharge from the pond at the time of
processing, and the process overflow was passed through a sand drainage bed
prior to being returned to the pond, reducing suspended solids. Dissolved
contaminant levels were therefore measured in the process overflow and
compared to Freshwater Acute Federal water quality criteria (USEPA 1999a). Of
the parameters measured in the overflow having criteria, none exceeded acute
water quality criteria.

Upon arrival at ERDC, the samples were refrigerated, and samples
designated for chemical analysis were quickly processed to meet specified
holding times. The feed and overflow slurry samples designated for chemical
analysis (two field duplicates per stream per sampling time) were sampled while
being stirred to obtain representative samples of the slurry. They were then
centrifuged, and both solids and supernatant collected for chemical analysis.
Percent solids of the underflow samples was much higher, and subsamples were
taken directly from the buckets for chemical and particle size analysis without
centrifuging. Subsamples of all process solids were also taken for water content
and particle size analysis. Due to the difficulty involved in obtaining a
representative subsample from a slurry, slurry samples were allowed to settle for

" The QAPP describes the technical quality assurance/quality control for specific data
collection, project objectives and organization, sampling design, analytical methods, data
quality indicators, and data review (USEPA 1997, 1998).
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an extended period of time. The supernatant was then poured off, the supernatant
and remaining wet solids weighed, and then water content of the wet solids
determined by oven drying. In this manner, the initial solids content of the slurry
could be calculated. The settled solids were analyzed on the Coulter particle
size analyzer for particle size distribution.

Results

Particle size analysis

Results of the particle size data for samples taken from the feed and overflow
samples while stirring versus samples taken from the settled slurries were
different. Because the settled slurries were still relatively liquid but at a higher
percent solids, it was possible to mix them thoroughly and avoid rapid settling of
coarse particles, thus producing more representative samples of all size ranges in
the solids. The feed and overflow particle size distributions reported in Table 5
are for the subsamples taken from the settled samples. The underflow contained
less than 8 percent fines by volume. Depending upon the specific gravity of the
particles, this can be converted to percent fines by weight. Because the Coulter
counter measures particle volume only (void volume is not measured), percent
sand by volume can be taken to be approximately equivalent to percent sand by
mass, assuming the same specific gravity for all particles in the material.

Percent moisture/percent solids

Results of percent moisture (W yater/ Wiora) and percent solids (Worias/ Wiotal)
for the process streams are summarized in Table 6. The percent solids of the feed
varied from 1.8 to 5.9 percent by weight. This is a relatively dilute feed stream.
Although the separation efficiency is enhanced by a dilute feed stream,
operational efficiency overall is lower than optimum. Percent solids of the
underflow was quite high, ranging from 75.2 to 80.3 percent, reflecting the
coarse nature of the underflow. Mean percent moisture of the underflow was
approximately 22 percent, compared with approximately 98 percent for the feed
and overflow process streams.

Chemical analysis

The results of the chemical analysis for each replicate at each sampling time
were averaged for the three process streams, and are summarized in Table 7. For
comparison, results of the bench-scale characterization for these fractions are
given in parentheses. Qualitatively, the bench-scale testing appears to have given
a relatively representative indication of the contaminant levels in the field-scale
process streams. To evaluate whether the concentrations in the process and
characterization fractions are essentially equivalent, the data were evaluated.
Contaminants included arsenic, cadmium, chromium, copper, lead, mercury,
nickel, selenium, silver, zinc, barium, PCB 1242, PCB 1260, TOC, oil and
grease, and TRPH. One-half the detection limit was used for contaminant
concentrations less than the detection limit. The Statistical Analysis System
(SAS) release 8.1 was used to perform the data analysis (SAS Institute, Inc.,
1989a, 1989b). The statistical procedures and assumptions are more fully
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Table 5
Particle Size Analysis of Streams from the Mobile Hydrocyclone
Demonstration
Sand Silt Clay
Sample Volume % > 76.42 uym Volume % 5-76.42 um Volume % <5 um
Feed
F1400 26.2 55.6 18.2
F1505 23.4 59.1 17.5
F1525 33.5 49.6 16.9
F1625 26.9 55.2 17.9
F1715 30.4 52.5 171
Average 28.1 54.4 17.5
Overflow
01400 15.7 61.8 22,5
01505 11.5 68.7 19.8
01525 22.5 57.5 20
01625 19.7 63.8 16.5
01715 23.9 55.9 20.2
Average 18.7 61.5 19.8
Underflow
u1400 91.36 7.02 1.62
uU1505 92.12 6.56 1.32
uU1525 90.23 8.05 1.72
u1625 92.52 6.08 1.4
u1715 94.31 4.43 1.26
Average 92.11 6.43 1.46

described in Appendix B. On the basis of the statistical analysis, the following
generalizations regarding concentrations in the process streams and bench-scale
samples, respectively, can be made:

a. Underflow = sand

b. Overflow = silt/clay for zinc, oil and grease, and TRPH

c. Overflow <silt/clay for all other analytes except TOC

d. Overflow > silt/clay for TOC

e. Feed = bulk for all analytes except PCB 1260

f- Feed > bulk for PCB 1260

The statistical power of the analysis for most analytes was less than 75. The
power was greater than 75 for comparison of nickel in underflow and sand, and
for PCB 1242 in feed and bulk for the one-tailed tests. Power was also greater
than 75 for comparison of nickel and PCB 1260 in underflow and sand and for
comparison of arsenic, chromium, nickel, barium, PCB 1242, PCB 1260, oil and
grease, and TRPH in feed and bulk for the two-tailed tests.

Chapter 2 Project Description



Table 6
Percent Moisture and Percent Solids of Process Streams
Sample Percent Moisture Percent Solids
Feed
F1400 94.08 5.92
F1505 98.53 1.47
F1525 98.18 1.82
F1625 98.53 1.47
F1715 98.19 1.81
Average 97.5 2.5
Overflow
01400 96.94 3.06
01505 98.80 1.20
01525 98.88 1.12
01625 99.09 0.91
01715 98.66 1.34
Average 98.5 1.5
Underflow
U1400-3 19.84 80.16
U1505-3 24.77 75.23
U1525-3 24.59 75.41
U1625-3 19.69 80.31
U1715-3 20.62 79.38
Average 21.9 78.1

From a practical standpoint, it appears that the bench-scale characterization
will give predicted concentrations at least within the same order of magnitude as
the field process. In some cases, it is quite representative of the contaminant
distribution that will be achieved at full scale for this process. From a processing
objective, the statistical analysis suggests that the quality of the underflow was
higher than the quality of the sand produced in the bench-scale testing, which is a
favorable outcome. In some cases this may be attributable to lower concentra-
tions in the process feed, but for other constituents this is not the case. SAS
output is presented in Appendix B.

With regard to the processing objectives, the contaminant concentrations in
the underflow ranged from 2 percent to 39 percent of that in the feed. PCBs were
reduced 95 percent (Arochlor 1242) and 92 percent (Arochlor 1260), from
2,714 ng/kg to 144 pg/kg, and from 145 pg/kg to 11.9 pg/kg, respectively.

TOC, oil and grease, and TRPH were significantly reduced in the process
underflow. Most metals concentrations were reduced by an order of magnitude
in the underflow, selenium, silver, and molybdenum being the exceptions.
Selenium was reduced by a factor of 2.6, silver by a factor of 2.6, and
molybdenum by a factor of 7.8.

Data validation sheets are included in Appendix C. Data were evaluated on
the basis of representativeness, comparability, and completeness.
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Table 7

Process Streams Chemical Analysis

Process Solids Process Water
Overflow Underflow
Analyte Feed Overflow Underflow Supply Feed Supernatant Supernatant Supernatant
Indicator Analytes

TOC (mg/kg) |26,500 46,480 1019
(27300) (21100) (1435)

TVS (%) <4 (<4) <4 <4

0&G (mgr/kg) |332 435 16
(220) (475) (43)

TRPH (mg/kg) (259 338 <42.2
(185) (270) (10.5J)

PCBs

Arochlor 1242 [2713.8 4037.9 144.0 <0.24 0.27 0.21 N/A

(ppb) (3754.5) |(5927.5) (444)

Arochlor 1260 [145.0 109.9 11.9 <0.24 <0.24 <0.26 N/A

(ppb) (39) (317.5) (21.4)

Metals
As (ppm) 2.805(2.2) |13.4 0.4883 0.005 0.0039 0.0041 N/A
(5.05) (0.45)

Cd (ppm) 0.5809 0.82 0.05908 <0.0002 <0.0002 <0.0002 N/A
(0.6045) |(1.355) (0.04)

Cr (ppm) 38.44 48.8 2.896 0.006 0.0046 0.0055 N/A
(29.8) (79.95) (3.05)

Cu (ppm) 37.81 50 3.386 0.003 0.0025 0.0021 N/A
(32.8) (75.25) (10.05)

Pb (ppm) 41.69 59.6 2.937 <0.001 <0.001 <0.001 N/A
(43.7) (101.2) (5.6)

Hg (ppm) 0.8834 1.3 <0.040 <0.00020 <0.00020 <0.00020 N/A
(1.085) (3.45) (0.02)

Ni (ppm) 15.718 19.0 2.578 0.014 0.0096 0.0093 N/A
(10.8) (27.1) (2.2)

Se (ppm) 0.5116 0.65 0.2 0.002 0.002 0.002 N/A
(0.4995) |(1.1) (<0.200)

Ag (ppm) 0.3447 0.53 0.1333 <0.001 <0.001 <0.001 N/A
(0.4995) |(0.8995) (0.4)

Zn (ppm) 81.4 116.9 5.431 0.046 0.0428 0.0396 N/A
(76.1) (148.55) (13.5)

Ba (ppm) 61.12 79.4 5.5052 0.108 0.1828 0.1769 N/A
(42.85) (104.5) (4.6)

Fe (ppm) 14251 18010 1879 0.08 0.1304 0.0703 N/A
(3822.4)

Mg (ppm) 15200 17740 N/A 75.6 76.85 78.19 N/A

Mn (ppm) 275.2 366.2 47.71 3.03 1.609 1.60 N/A
(140) (325.5) (44.25)

Mo (ppm) 0.7798 0.40 0.1 <0.001 0.003 0.0033 N/A
(0.3495) |(0.849) (<0.100)

Note: Values in parentheses are for the bulk, fines, and sand fractions from bench-scale characterization.
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Representativeness and comparability are qualitative criteria, and completeness is
a quantitative criterion. Representativeness is a key concern during field
sampling activities, and expresses the degree to which sample data accurately
represent the site, specific matrices, and parameter variations at a sampling point.
Representativeness is dependent on the proper design of the sampling program,
proper selection of laboratory methods for the matrix under scrutiny, and stability
of the laboratory methods. The representativeness criterion is best satisfied by
making certain that the sampling locations, procedures, and quantities are
selected based on the project objectives, and that suitable analytical procedures
are utilized, preservation requirements are met, and holding times are not
exceeded in the laboratory.

Comparability expresses the confidence with which one data set can be
compared with another. The analysis of certified reference materials is used to
provide data on comparability. The data obtained within this project will be
comparable because all the standard operating procedures used in the
determinations are based on methods with proven protocols and proven internal
and external audit compliance relative to performance testing on certified
reference material soils. All analyses of a single type will be conducted at the
same laboratory. Completeness of the deliverable is measured for each set of
data received by dividing the number of valid (passing quality assurance/quality
control (QA/QC) requirements) measurements actually obtained by the number
of measurements made. Each of the analytical parameters is evaluated separately
in terms of precision, accuracy, and data acceptability. Precision pertains to the
repeatability of the test, and is determined using a relative percent difference for
duplicate samples and, for three or more replicate analysis, as a relative standard
deviation or coefficient of variation. Most literature suggests that the goal for
precision among field duplicates should be within 30 percent expressed as a
relative percentage difference. Accuracy pertains to the closeness to the true
value, and is evaluated using matrix spike recoveries expressed as a percent
recovery. Completeness is then calculated on the basis of the number of samples
meeting the established QA/QC requirements, as previously described.
Acceptable completeness for a data set has been set at 90 percent meeting
QA/QC requirements.

Completeness of the data was above 90 percent for all three data sets (Cells 4
and 5 characterization and field demonstration data). Some data were qualified
due to minor problems. Corrective actions and data qualifications are detailed in
the individual data validation sheets attached in Appendix C.

Equipment Acquisition

On the basis of the performance of the 0.6-m (24-in.) MDS, a 0.3-m (12-in.)
MDS was purchased for laboratory and field-scale feasibility testing. The
capacity of the 0.3-m (12-in.) MDS is not sufficient for large-scale processing,
but is better suited for feasibility testing because the volumes of process water
required are more manageable, and the supporting equipment is correspondingly
smaller and more widely available. A vibrating wet screen was also purchased
for screening out oversize prior to the sump of the hydrocyclone, and fitted with
13-mm (1/2-in.) and 6-mm (1/4-in.) screens. Either dry or slurried material can
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be fed onto the screen. The screen was ordered with excess capacity so that it
could also be used with full-scale processing operations.
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3 Conclusions

The principal objectives of the project were to evaluate the efficiency of the
0.6-m (24-in.) MDS in producing a sand fraction with fines and PCB
concentrations sufficiently reduced to permit beneficial use, and to evaluate the
correspondence of contaminant levels predicted by bench-scale testing versus
field-scale operation. The target product (sand) specifications were less than 10
percent fines by mass and PCB concentrations less than 1 mg/kg. The underflow
fraction produced averaged over 92 percent sand, as measured by a Coulter
counter, and 0.144 mg/kg PCB 1242 and 0.0119 mg/kg PCB 1260. Based on
statistical analysis of the results, the contaminant concentrations predicted for the
sand fraction by the bench-scale testing were essentially equivalent to that
achieved in the field operation. This is particularly significant since the process
feed concentration of PCB 1260 was statistically greater than the bulk sediment
concentration for the bench-scale testing. This indicates a somewhat higher
efficiency of PCB removal for the MDS compared with that of wet sieving of the
material. This may be attributable to the presence of coarse organic particles,
which would report with the sand on a wet sieve, but would report with the
overflow of a hydrocyclone. This is supported by the higher TOC concentration
measured in the process overflow compared with that of the silt/clay fraction of
the bulk sediment used in bench-scale testing. Distribution of metals was
somewhat more variable than for PCBs, but metals were reduced by an order of
magnitude in the sand fraction, with the exception of selenium, silver, and
molybdenum. Selenium, silver, and molybdenum were reduced by factors of 2.6
to 7.8. In the absence of specific criteria establishing acceptable levels of metal
constituents, partitioning theory could be used to evaluate the magnitude of
potential release of metals in the beneficial use environment. Predicted releases
could then be compared with applicable water quality criteria and necessary
dilutions estimated.
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SBECKMAN LS Particle Size Analyzer

COULTER Page 1
" 22 May 2002 11:10
US Waterways Experiment Station
File name: C4b.$av
Operator: Susan Bailey
Optical model: Fraunhofer
LS 100Q Fluid Module
Run length: 60 seconds

Fluid: Water
Software: 3.012.11 Firmware: 2.02 2.02
Average of 3 Files:
C4b1.$av C4b2.$av C4b3.$av

Differential Volume (Average) (2 S.D.)

4 —— C4b.Sav
mm
3] {1k
g
g 2 I
=2 HH
o
s \
0] I ! | | | | | | | LI | | W LI
04 06 1 2 4 6 10 20 40 60 100 200 400 1000

Volume Statistics (Arithmetic)

Calculations from 0.375 um to 948.2 um

Volume: 100%

Mean: 59.32 um S.D.

Median: 25.95 ym C.V.:

D(3,2): 6.291 um

Mode: 127.6 ym

% < 10 25 50 75

pm 2.371 6.565 25.95 107.9
A2

Particle Diameter (um)

C4b.$av

65.88 um
111%

90
161.7
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egm LS Particle Size Analyzer

e Page 2
OULTER: 22 May 2002 11:13
US Waterways Experiment Station
Cdb.Sav
Channel Particle Cum. < Channel Particle Cum. <
Number Diameter Volume Number Diameter Volume
(Lower) % (Lower) %
um um
1 0.375 0] 51 39.77 56.4
2 0.412 0.070 52 43.66 58.2
3 0.452 0.19 53 47,93 60.0
4 0.496 0.38 54 52.63 61.8
5 0.545 0.64 55 51T 63.4
6 0.598 0.96 56 63.41 64.7
7 0.657 1.33 57 69.62 66.0
8 0.721 1.75 58 76.43 67 42
9 0.791 2,22 58 83.90 68.7
10 0.869 2:412 60 92.09 70.6
1.4 0.953 3.25 61 101.1 73.0
12 1.047 3.81 62 111.0 759
13 1.149 4.38 63 121.8 79.3
14 1,261 4,98 64 133:7 82.9
15 1.385 5.61 65 146.8 86.5
16 1.520 6.27 66 161.2 89.9
17 1.669 6.95 67 176.8 92.9
18 1,832 7.69 68 194.2 95.5
19 2.010 8.47 69 213.2 97.4
20 2.207 9.31 70 234.1 98.7
21 2.423 10.2 7L 256.8 99.5
22, 2.660 112 72 282.1 99.9
23 2.920 12.3 73 309.6 99.97
24 3.206 13.4 74 339.8 99.997
25 3.519 14.7 75 3731 100
26 3.862 16.0 76 409.6 100
27 4,241 17.5 77 449.7 100
28 4.656 19.0 78 493.6 100
29 5.111 20.5 79 541.9 100
30 5.611 22,2 80 594.9 100
31 6.158 23.9 81 653.0 100
32 6.761 25.6 82 716.9 100
33 7.421 27.3 83 786.9 100
34 8.147 29.0 84 863.9 100
35 8.944 30.7 948.2 100
36 9.819 32.4
37 10.78 34.1
38 11.83 35.8
39 12,29 375
40 14.26 39.2
41 15.65 41.0
42 17.18 42.8
43 18.86 44.6
44 20.70 46.3
45 22.73 48.0
46 24.95 49.4
47 27..:38 50.8
48 30.07 521
49 33.00 53.4
50 36.24 54.8
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LS Particle Size Analyzer

COUTER rege 1
h 22 May 2002 11:13
US Waterways Experiment Station
File name: C4b.$av
Operator: Susan Bailey
Optical model: Fraunhofer
LS 100Q Fluid Module
Run length: 60 seconds
Fluid: Water
Software: 3.012.11 Firmware: 2.02 2.02
Average of 3 Files:
C4b1.%av C4b2.$av C4b3.%av
Cumulative < Volume (Average)
100 [ =
| | 7 Chbl $av
80 ! | i
25, ! il
& 60+ :
p |
§E 401 1
S :
20—
O——==F 1 [ =5 1= = T R T |
04 06 1 2 4 6 10 20 40 60 100 200 400 1000

Particle Diameter (um)
LC=20.54% < 5.111 um UC= 67.22% < 76.43 um {46.68%}

Volume Statistics (Arithmetic) C4b.$av

Calculations from 5.111 ym to 76.43 um

Volume: 46.7%

Mean: 2513 pm S.D.: 18.77 um
Median: 18.19 uym GV 74.7%
D(3,2): 14.33 um

Mode: 45.75 uym

% < 10 25 50 75 90
pum 6.639 9.729 18.19 37.89 55.08
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@BECKMAN LS Particle Size Analyzer

COULTER ke
" 22 May 2002 11:05
US Waterways Experiment Station
Cdb.$av
Channel Particle Cum. < Channel Particle Cum. <
Number Diameter Volume Number Diameter Volume
(Lower) % (Lower) %
pm pm

1 0.375 0 51 39.77 56.4
2 0.412 0.070 52 43,66 58.2
3 0.452 0.19 53 47.93 60.0
4 0.496 0.38 54 52463 61.8
S5 0.545 0.64 55 574717 63.4
6 0.598 0.96 56 63.41 64.7
7 0.657 1.33 57 69.62 66.0
8 0.721 1.75 58 76.43 67.2
9 0.791 2:22 59 83.90 68.7
10 0.869 2.72 60 92.09 70.6
14 0.953 3.25 61 101.1 13.0
12 1.047 3.81 62 111.0 75.9
13 1.149 4.38 63 121.8 79.3
14 1.261 4,98 64 133.7 82.9
15 1.385 5.61 65 146.8 86.5
16 1.520 6.27 66 161.2 89.9
17 1.669 6.95 67 176.8 92.9
18 1.832 7.69 68 194.2 95.5
19 2.010 8.47 69 213.2 97.4
20 2.207 9.31 70 234.1 98.7
21 2.423 10.2 71 256.8 99.5
22 2.660 11.2 72 282.1 99.9
23 2.920 123 73 309.6 99.97
24 3.206 13.4 74 339.8 99,997
25 3,519 1471 75 3713:1 100
26 3.862 16.0 76 409.6 100
27 4,241 17.5 77 449.,7 100
28 4,656 19.0 78 493.6 100
29 5,111 205 79 541.9 100
30 5.611 22.2 80 594.9 100
31 6.158 23,9 81 653.0 100
32 6.761 2546 82 716.9 100
33 7.421 27.3 83 786.9 100
34 8.147 29.0 84 863.9 100
35 8.944 30.7 948.2 100
36 9.819 32.4
37 10.78 34.1
38 11.83 35.8
39 12.99 37.5
40 14,26 39.2
41 15.65 41.0
42 17.18 42.8
43 18.86 44.6
44 20.70 46.3
45 22.13 48.0
46 24.95 49.4
47 27.38 50.8
48 30.07 521
49 33.00 53.4
50 36.24 54.8
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LS Particle Size Analyzer

BECKMAN Page 1
COULTER.. 9
22 May 2002 11:20
US Waterways Experiment Station
File name: C4b.$av
Operator: Susan Bailey
Optical model: Fraunhofer
LS 100Q Fluid Module
Run length: 60 seconds
Fluid: Water
Software: 3.012.11 Firmware: 2.02 2.02
Average of 3 Files:
C4b1.%av C4b2.%av C4b3.%av
Volume (Average)
o I T A= CibsavDi, |0
| fn:r: —— C4b.$av Cum. <
3 ’ 7‘: p - 80
£ | | \ - 60
© 2 P —— )
§ THHR : - 40
14 HTT \
20
0-5 T 1 1 T T T T U T T T 0
04 06 1 2 4 6 10 20 40 60 100 200 400 1000

Particle Diameter (um)
LC=5.111 um UC= 76.43 pm {46.68%}

A6 Appendix A Coulter Counter Particle Size Analysis, Cell 4 Material



Appendix B
Statistical Analysis of Results

Appendix B Statistical Analysis of Results

B1



B2

Statistical Procedures, Assumptions and Analysis

Step (A). Evaluate the equality of variance assumption using the folded
form of the F statistic (Snedecor and Cochran 1980)." The null hypothesis is that
the variance of group 1 is equal to the group 2 variance. The alternative
hypothesis is that the variance of group 1 is not equal to the group 2 variance.
These results are shown in Tables B3, B6, and B9. If probability Pr>F is less
than 0.05, the null hypothesis was rejected.

Step (B). If the equality of variance hypothesis is not rejected, the test
statistic was calculated using a pooled estimate of the variance. If the equality of
variance hypothesis is rejected, a test statistic that assumes unequal population
variances was utilized (Snedecor and Cochran 1980). These results are shown in
Tables B2, B5, and B8. The respective hypotheses were expressed as HO: uFeed
< uBulk and HA: pFeed > puBulk; HO: pUnderflow < puSand and HA:
wUnderflow > uSand; HO: pOverflow < pSilt/Clay and HA: pOverflow >
uSilt/Clay. The one-tailed t-test was conducted at 0=0.05. For a one-tailed t-test
halve the Prov >|T| value. Reject the null hypothesis if half the Prob > |T| is less
than 0.05.

From the underflow and sand data one would conclude that the underflow
mean concentrations are less than or equal to the sand mean concentrations
(Table B2). For the current experimental design, the mean comparison for nickel
was the only comparison with a power greater than 0.75. From the overflow and
silt/clay data one would conclude that the arsenic, cadmium, chromium, copper,
lead, mercury, nickel, selenium, silver, zinc, barium, PCB 1242, PCB 1260, oil
and grease, and TRPH overflow mean concentrations are less than or equal to the
silt/clay mean concentrations and the TOC overflow mean concentration is
greater than the silt/clay mean concentration (Table BS). For the current
experimental design, the TOC and TRPH comparisons were the only
comparisons with a power greater than 0.75. From the feed and bulk data one
would conclude that the arsenic, cadmium, chromium, copper, lead, mercury,
nickel, selenium, silver, zinc, barium, PCB 1242, TOC, oil and grease, and TRPH
feed mean concentrations are less than or equal to the bulk mean concentrations
and the PCB 1260 feed mean concentration is greater than the bulk mean
concentration (Table B8). For the current experimental design, the PCB 1242
comparison was the only comparison with a power greater than 0.75.

An alternate way to write the respective hypotheses was HO: uFeed = uBulk
and HA: pFeed # uBulk; HO: uUnderflow = uSand and HA: pUnderflow #
uSand; HO: pOverflow = pSilt/Clay and HA: pOverflow # uSilt/Clay. Reject
the null hypothesis if the Prob > |T| is less than 0.05.

From the underflow and sand data one would conclude that the underflow
mean concentrations are equal to the sand mean concentrations (Table B2). For
the current experimental design, the nickel and PCB 1260 comparisons were the

! References cited in this appendix are included in the References section at the end of the
main text.
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only comparisons with a power greater than 0.75. From the overflow and
silt/clay data one would conclude that the zinc, oil and grease, and TRPH
overflow mean concentrations are equal to the silt/clay mean concentrations and
the arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver,
barium, TOC, PCB 1242, and PCB 1260 overflow mean concentrations are not
equal to the silt/clay mean concentrations (Table B5). For the current
experimental design, the power of the comparison for arsenic, cadmium,
chromium, copper, lead, mercury, nickel, selenium, silver, barium, PCB 1242,
PCB 1260, and TOC was greater than 0.75. From the feed and bulk data one
would conclude that the arsenic, cadmium, chromium, copper, lead, mercury,
nickel, selenium, silver, zinc, barium, TOC, oil and grease, and TRPH feed mean
concentrations are equal to the bulk mean concentrations and the PCB 1242 and
PCB 1260 feed mean concentrations are not equal to the bulk mean concentra-
tions (Table B8). For the current experimental design, the power of the
comparison for arsenic, chromium, nickel, barium, PCB 1242, PCB 1260, oil and
grease, and TRPH was greater than 0.75.
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Table B1
Sand and Underflow Summary
Lower CL Upper CL Lower CL Upper CL

Variable TYPE N Mean Mean Mean Std Dev Std Dev Std Dev Std Err
AS SAND 2 -0.185 0.45 1.0853 0.0315 0.0707 2.2564 0.05
AS UNDERFLOW 10 0.4376 0.4883 0.539 0.0487 0.0709 0.1294 0.0224
AS Diff (1-2) -0.161 -0.038 0.084 0.0495 0.0709 0.1243 0.0549
CD SAND 2 -0.087 0.04 0.1671 0.0063 0.0141 0.4513 0.01
CD UNDERFLOW 10 -0.002 0.0591 0.12 0.0586 0.0851 0.1554 0.0269
CD Diff (1-2) -0.159 -0.019 0.1205 0.0565 0.0809 0.1419 0.0626
CR SAND 2 -2.668 3.05 8.7678 0.2839 0.6364 20.308 0.45
CR UNDERFLOW 10 2.4997 2.896 3.2923 0.3811 0.554 1.0114 0.1752
CR Diff (1-2) -0.817 0.154 1.1253 0.3932 0.5628 0.9876 0.4359
CU SAND 2 -71.91 10.05 92.005 4.0696 9.1217 291.07 6.45
CU UNDERFLOW 10 2.0019 3.386 4.7701 1.3309 1.9349 3.5324 0.6119
CU Diff (1-2) 0.763 6.664 12.565 2.389 3.4191 6.0002 2.6484
PB SAND 2 -26.17 5.6 37.366 1.5774 3.5355 112.82 2.5
PB UNDERFLOW 10 2.2494 2.937 3.6246 0.6611 0.9612 1.7547 0.3039
PB Diff (1-2) 0.173 2.663 5.153 1.0081 1.4427 2.5319 1.1175
HG SAND 2 -0.097 0.03 0.1571 0.0063 0.0141 0.4513 0.01
HG UNDERFLOW 10 0.02 0.02 0.02 . 0 . 0
HG Diff (1-2) 0.0023 0.01 0.0177 0.0031 0.0045 0.0078 0.0035
NI SAND 2 -1.612 2.2 6.0119 0.1893 0.4243 13.538 0.3
NI UNDERFLOW 10 2.1989 2.578 2.9571 0.3645 0.5299 0.9674 0.1676
NI Diff (1-2) -1.276 -0.378 0.52 0.3636 0.5203 0.9131 0.403
SE SAND 2 0.1 0.1 0.1 . 0 . 0
SE UNDERFLOW 10 0.1 0.1 0.1 . 0 . 0
SE Diff (1-2) . 0 . . 0 . .
AG SAND 2 -0.871 0.4 1.6706 0.0631 0.1414 4.5128 0.1
AG UNDERFLOW 10 0.0615 0.08 0.0985 0.0178 0.0258 0.0471 0.0082
AG Diff (1-2) 0.232 0.32 0.408 0.0356 0.051 0.0895 0.0395
ZN SAND 2 -8.101 13.5 35.101 1.0726 2.4042 76.717 1.7
ZN UNDERFLOW 10 4.9366 5.431 5.9254 0.4754 0.6912 1.2618 0.2186
ZN Diff (1-2) 6.3362 8.069 9.8018 0.7015 1.004 1.7619 0.7777
BA SAND 2 -4.294 4.6 13.494 0.4417 0.9899 31.589 0.7
BA UNDERFLOW 10 3.7931 5.052 6.3109 1.2104 1.7598 3.2127 0.5565
BA Diff (1-2) -3.384 -0.452 2.4796 1.1868 1.6986 2.9809 1.3157
pcb_1242 SAND 2 -559.8 444 1447.8 49.845 111.72 3565.1 79
pcb_1242 UNDERFLOW 10 126.31 144.03 161.75 17.035 24.767 45.214 7.8319
pcb_1242 Diff (1-2) 226.74 299.97 373.2 29.646 42.429 74.461 32.866
pcb_1260 SAND 2 -71.36 21.4 114.16 4.6059 10.324 329.43 7.3
pcb_1260 UNDERFLOW 10 8.3325 11.91 15.487 3.4399 5.001 9.1298 1.5814
pcb 1260 Diff (1-2) -0.45 9.49 19.43 4.024 5.7591 10.107 4.461
toc SAND 2 -788.6 1435 3658.6 110.42 247.49 7897 .4 175
toc UNDERFLOW 10 539.92 1019 1498.1 460.65 669.71 1222.6 211.78
toc Diff (1-2) -688.8 416 1520.8 447.28 640.14 1123.4 495.85
oG SAND 2 -122.2 43 208.18 8.2024 18.385 586.66 13
oG UNDERFLOW 10 14.003 17.55 21.097 3.4102 4.9579 9.0512 1.5678
oG Diff (1-2) 12.543 25.45 38.357 5.2251 7.4781 13.124 5.7925
TRPH SAND 2 -97.5 10.5 118.5 5.3631 12.021 383.59 8.5
TRPH UNDERFLOW 10 20.058 20.85 21.642 0.7613 1.1068 2.0206 0.35
TRPH Diff (1-2) -17.16 -10.35 -3.544 2.7555 3.9437 6.9209 3.0548
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Table B2
Sand and Underflow T-Test Results

Variable Method Variances DF t Value Pr > |t]
AS Pooled Equal 10 -0.70 0.5012
AS Satterthwaite Unequal 1.44 -0.70 0.5803
CD Pooled Equal 10 -0.30 0.7669
CD Satterthwaite Unequal 9.95 -0.66 0.5215
CR Pooled Equal 10 0.35 0.7312
CR Satterthwaite Unequal 1.32 0.32 0.7928
Cu Pooled Equal 10 2.52 0.0306
CU Satterthwaite Unequal 1.02 1.03 0.4886
PB Pooled Equal 10 2.38 0.0384
PB Satterthwaite Unequal 1.03 1.06 0.4782
HG Pooled Equal 10 2.89 0.0162
HG Satterthwaite Unequal 1 1.00 0.5000
NI Pooled Equal 10 -0.94 0.3704
NI Satterthwaite Unequal 1.7 -1.10 0.4026
SE Pooled Equal 10
SE Satterthwaite Unequal 10 .
AG Pooled Equal 10 8.10 <.0001
AG Satterthwaite Unequal 1.01 3.19 0.1908
ZN Pooled Equal 10 10.38 <.0001
ZN Satterthwaite Unequal 1.03 4.71 0.1273
BA Pooled Equal 10 -0.34 0.7383
BA Satterthwaite Unequal 2.55 -0.51 0.6536
pcb_1242 Pooled Equal 10 9.13 <.0001
pcb_1242 Satterthwaite Unequal 1.02 3.78 0.1609
pcb_1260 Pooled Equal 10 2.13 0.0593
pcb 1260 Satterthwaite Unequal 1.1 1.27 0.4103
toc Pooled Equal 10 0.84 0.4211
toc Satterthwaite Unequal 4.9 1.51 0.1915
oG Pooled Equal 10 4.39 0.0013
oG Satterthwaite Unequal 1.03 1.94 0.2970
TRPH Pooled Equal 10 -3.39 0.0069
TRPH Satterthwaite Unequal 1 -1.22 0.4375
Table B3
Sand and Underflow Equality of Variances Test Results

Variable Method Num DF Den DF Value Pr > F

AS Folded F 9 1 1.00 1.0000

CD Folded F 9 1 36.23 0.2566

CR Folded F 1 9 1.32 0.5606

CU Folded F 1 9 22.22 0.0022

PB Folded F 1 9 13.53 0.0102

HG Folded F 1 9 Infty <.0001

NI Folded F 9 1 1.56 1.0000

SE Folded F 1 9 . .

AG Folded F 1 9 30.00 0.0008

ZN Folded F 1 9 12.10 0.0139

BA Folded F 9 1 3.16 0.8250

pcb_ 1242 Folded F 1 9 20.35 0.0029

pcb 1260 Folded F 1 9 4.26 0.1380

toc Folded F 9 1 7.32 0.5595

oG Folded F 1 9 13.75 0.0097

TRPH Folded F 1 9 117.96 <.0001
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Table B4
Fines (Silt/Clay) and Overflow Summary
Lower CL Upper CL Lower CL Upper CL

Variable TYPE N Mean Mean Mean Std Dev Std Dev Std Dev Std Err
AS FINES 2 4.4147 5.05 5.6853 0.0315 0.0707 2.2564 0.05
AS OVERFLOW 10 3.1251 3.445 3.7649 0.3076 0.4472 0.8165 0.1414
AS Diff (1-2) 0.8717 1.605 2.3383 0.2969 0.4249 0.7456 0.3291
CD FINES 2 0.6562 1.355 2.0538 0.0347 0.0778 2.482 0.055
CD OVERFLOW 10 0.7471 0.8208 0.8945 0.0709 0.1031 0.1882 0.0326
CD Diff (1-2) 0.3602 0.5342 0.7082 0.0705 0.1008 0.177 0.0781
CR FINES 2 50.09 79.95 109.81 1.4827 3.3234 106.05 2.35
CR OVERFLOW 10 43.629 48.75 53.871 4.9243 7.1592 13.07 2.2639
CR Diff (1-2) 19.338 31.2 43.062 4.802 6.8726 12.061 5.3235
Ccu FINES 2 55.555 75.25 94.945 0.978 2.192 69.948 1.55
CcuU OVERFLOW 10 46.111 50 53.889 3.7398 5.4371 9.9261 1.7194
CU Diff (1-2) 16.268 25.25 34.232 3.6365 5.2045 9.1335 4.0314
PB FINES 2 65.623 101.2 136.78 1.7667 3.9598 126.36 2.8
PB OVERFLOW 10 54.371 59.59 64.809 5.0183 7.2957 13.319 2.3071
PB Diff (1-2) 29.47 41.61 53.75 4.9146 7.0337 12.344 5.4483
HG FINES 2 3.3229 3.45 3.5771 0.0063 0.0141 0.4513 0.01
HG OVERFLOW 10 1.1581 1.294 1.4299 0.1307 0.19 0.3468 0.0601
HG Diff (1-2) 1.84438 2.156 2.4672 0.126 0.1803 0.3164 0.1397
NI FINES 2 20.747 27.1 33.453 0.3155 0.7071 22.564 0.5
NI OVERFLOW 10 17.502 18.98 20.458 1.4207 2.0655 3.7708 0.6532
NI Diff (1-2) 4.7162 8.12 11.524 1.378 1.9722 3.4611 1.5277
SE FINES 2 -0.171 1.1 2.3706 0.0631 0.1414 4.5128 0.1
SE OVERFLOW 10 0.5579 0.6489 0.7399 0.0875 0.1272 0.2321 0.0402
SE Diff (1-2) 0.2291 0.4511 0.6731 0.0899 0.1287 0.2258 0.0997
AG FINES 2 -0.377 0.8995 2.1765 0.0634 0.1421 4.5353 0.1005
AG OVERFLOW 10 0.4538 0.5292 0.6046 0.0725 0.1055 0.1925 0.0333
AG Diff (1-2) 0.181 0.3703 0.5596 0.0766 0.1097 0.1925 0.085
ZN FINES 2 -1699 148.56 1996.6 91.769 205.69 6563.6 145.45
ZN OVERFLOW 10 106.52 116.94 127.36 10.022 14.57 26.599 4.6074
ZN Diff (1-2) -83.15 31.615 146.38 46.463 66.497 116.7 51.509
BA FINES 2 72.734 104.5 136.27 1.5774 3.5355 112.82 2.5
BA OVERFLOW 10 71.968 79.35 86.732 7.0976 10.319 18.838 3.2631
BA Diff (1-2) 8.1449 25.15 42.155 6.8843 9.8528 17.291 7.632
pcb_1242 FINES 2 4345.6 5927.5 7509.4 78.553 176.07 5618.4 124.5
pcb_1242 OVERFLOW 10 3642.6 4037.9 4433.2 380.1 552.61 1008.8 174.75
pcb 1242 Diff (1-2) 979.7 1889.6 2799.5 368.36 527.2 925.2 408.37
pcb 1260 FINES 2 298.44 317.5 336.56 0.9464 2.1213 67.692 1.5
pcb_1260 OVERFLOW 10 92.963 109.9 126.84 16.285 23.676 43.224 7.4871
pcb_1260 Diff (1-2) 168.82 207.6 246.38 15.701 22.471 39.436 17.406
toc FINES 2 -66573 21100 108773 4353.6 9758.1 311382 6900
toc OVERFLOW 10 42701 46480 50259 3633.9 5283.1 9644 .8 1670.6
toc Diff (1-2) -35538 -25380 -15222 4112.4 5885.7 10329 4559.1
oG FINES 2 -859.2 475 1809.2 66.25 148.49 4738.4 105
oG OVERFLOW 10 351.08 435 518.92 80.688 117.31 214 .16 37.096
oG Diff (1-2) -168.5 40 248.47 84.397 120.79 211.98 93.563
TRPH FINES 2 -619.4 270 1159.4 44 .167 98.995 3158.9 70
TRPH OVERFLOW 10 271.76 338 404.24 63.688 92.592 169.04 29.28
TRPH Diff (1-2) -228.9 -68 92.945 65.157 93.252 163.65 72.233
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Table B5

Fines (Silt/Clay) and Overflow T-Test Results

Variable Method Variances DF t Value Pr > |t]
AS Pooled Equal 10 4.88 0.0006
AS Satterthwaite Unequal 9.99 10.70 <.0001
CD Pooled Equal 10 6.84 <.0001
CD Satterthwaite Unequal 1.8 8.36 0.0190
CR Pooled Equal 10 5.86 0.0002
CR Satterthwaite Unequal 3.39 9.56 0.0014
Cu Pooled Equal 10 6.26 <.0001
CU Satterthwaite Unequal 4.26 10.91 0.0003
PB Pooled Equal 10 7.64 <.0001
PB Satterthwaite Unequal 2.68 11.47 0.0024
HG Pooled Equal 10 15.44 <.0001
HG Satterthwaite Unequal 9.44 35.40 <.0001
NI Pooled Equal 10 5.32 0.0003
NI Satterthwaite Unequal 5.53 9.87 0.0001
SE Pooled Equal 10 4.53 0.0011
SE Satterthwaite Unequal 1.35 4.19 0.0993
AG Pooled Equal 10 4.36 0.0014
AG Satterthwaite Unequal 1.23 3.50 0.1392
ZN Pooled Equal 10 0.61 0.5531
ZN Satterthwaite Unequal 1 0.22 0.8638
BA Pooled Equal 10 3.30 0.0081
BA Satterthwaite Unequal 5.53 6.12 0.0012
pcb_1242 Pooled Equal 10 4.63 0.0009
pcb_1242 Satterthwaite Unequal 6.16 8.81 0.0001
pcb_1260 Pooled Equal 10 11.93 <.0001
pcb 1260 Satterthwaite Unequal 9.6 27.19 <.0001
toc Pooled Equal 10 -5.57 0.0002
toc Satterthwaite Unequal 1.12 -3.57 0.1521
oG Pooled Equal 10 0.43 0.6781
oG Satterthwaite Unequal 1.26 0.36 0.7702
TRPH Pooled Equal 10 -0.94 0.3687
TRPH Satterthwaite Unequal 1.38 -0.90 0.4992

Table B6

Fines (Silt/Clay) and Overflow Equality of Variances Test Results

Variable Method Num DF Den DF F Value Pr > F
AS Folded F 9 1 40.01 0.2443
CD Folded F 9 1 1.76 1.0000
CR Folded F 9 1 4.64 0.6930
CU Folded F 9 1 6.15 0.6075
PB Folded F 9 1 3.39 0.7990
HG Folded F 9 1 180.47 0.1154
NI Folded F 9 1 8.53 0.5201
SE Folded F 1 9 1.24 0.5897
AG Folded F 1 9 1.82 0.4214
ZN Folded F 1 9 199.30 <.0001
BA Folded F 9 1 8.52 0.5205
pcb_ 1242 Folded F 9 1 9.85 0.4854
pcb 1260 Folded F 9 1 124.57 0.1389
toc Folded F 1 9 3.41 0.1956
oG Folded F 1 9 1.60 0.4747
TRPH Folded F 1 9 1.14 0.6257
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Table B7
Bulk and Feed Summary
Lower CL Upper CL Lower CL Upper CL

Variable TYPE N Mean Mean Mean Std Dev Std Dev Std Dev Std Err
AS BULK 2 0.9294 2.2 3.4706 0.0631 0.1414 4.5128 0.1
AS FEED 10 2.1377 2.805 3.4723 0.6416 0.9328 1.7028 0.295
AS Diff (1-2) -2.134 -0.605 0.9242 0.6191 0.886 1.5549 0.6863
CD BULK 2 0.5473 0.6045 0.6617 0.0028 0.0064 0.2031 0.0045
CD FEED 10 0.4583 0.5809 0.7035 0.1179 0.1714 0.3128 0.0542
CD Diff (1-2) -0.257 0.0236 0.3042 0.1136 0.1626 0.2853 0.1259
CR BULK 2 18.364 29.8 41.236 0.5679 1.2728 40.615 0.9
CR FEED 10 29.449 38.44 47.431 8.6451 12.569 22.945 3.9745
CR Diff (1-2) -29.23 -8.64 11.951 8.336 11.93 20.937 9.2412
CcU BULK 2 -37.08 32.8 102.68 3.4702 7.7782 248.2 5.5
CcuU FEED 10 28.542 37.81 47.078 8.9111 12.955 23.651 4.0968
CU Diff (1-2) -26.64 -5.01 16.623 8.7579 12.534 21.997 9.709
PB BULK 2 33.535 43.7 53.865 0.5048 1.1314 36.102 0.8
PB FEED 10 32.818 41.69 50.562 8.5304 12.402 22.641 3.9218
PB Diff (1-2) -18.31 2.01 22.325 8.2244 11.771 20.657 9.1176
HG BULK 2 1.0215 1.085 1.1485 0.0032 0.0071 0.2256 0.005
HG FEED 10 0.6547 0.8834 1.1121 0.2199 0.3198 0.5838 0.1011
HG Diff (1-2) -0.322 0.2016 0.7252 0.212 0.3034 0.5324 0.235
NI BULK 2 4.4469 10.8 17.153 0.3155 0.7071 22.564 0.5
NI FEED 10 12.387 15.718 19.049 3.203 4.6566 8.5012 1.4726
NI Diff (1-2) -12.55 -4.918 2.7162 3.0906 4.4233 7.7626 3.4263
SE BULK 2 0.4931 0.4995 0.5059 0.0003 0.0007 0.0226 0.0005
SE FEED 10 0.3762 0.5116 0.647 0.1302 0.1892 0.3455 0.0598
SE Diff (1-2) -0.322 -0.012 0.2977 0.1254 0.1795 0.315 0.1391
AG BULK 2 -2.048 0.4995 3.0471 0.1265 0.2835 9.0481 0.2005
AG FEED 10 0.2617 0.3447 0.4277 0.0798 0.116 0.2117 0.0367
AG Diff (1-2) -0.09 0.1548 0.3997 0.0992 0.1419 0.2491 0.1099
ZN BULK 2 49.417 76.1 102.78 1.325 2.9698 94.768 2.1
ZN FEED 10 62.753 81.4 100.05 17.93 26.067 47.589 8.2432
ZN Diff (1-2) -48.01 -5.3 37.412 17.291 24.747 43.43 19.169
BA BULK 2 12.99 42.85 72.71 1.4827 3.3234 106.05 2.35
BA FEED 10 46.266 61.12 75.974 14.283 20.765 37.908 6.5664
BA Diff (1-2) -52.32 -18.27 15.777 13.784 19.727 34.62 15.281
pcb_1242 BULK 2 3341.5 3754.5 4167.5 20.506 45.962 1466.7 32.5
pcb_1242 FEED 10 2356 2713.8 3071.6 344.04 500.17 913.12 158.17
pcb 1242 Diff (1-2) 221.36 1040.7 1860 331.7 474 .73 833.12 367.72
pcb 1260 BULK 2 2.152 39 75.848 1.8298 4.1012 130.87 2.9
pcb_1260 FEED 10 114.55 144.96 175.37 29.245 42.517 77.62 13.445
pcb_1260 Diff (1-2) -175.6 -106 -36.31 28.198 40.356 70.822 31.26
toc BULK 2 12053 27300 42547 757.14 1697.1 54153 1200
toc FEED 10 20471 26500 32529 5797 8427.9 15386 2665.1
toc Diff (1-2) -13030 800 14630 5599.1 8013.4 14063 6207.1
oG BULK 2 92.938 220 347.06 6.3095 14.142 451.28 10
oG FEED 10 270.85 332 393.15 58.795 85.479 156.05 27.031
oG Diff (1-2) -252.2 -112 28.171 56.747 81.216 142.53 62.909
TRPH BULK 2 121.47 185 248.53 3.1548 7.0711 225.64 5
TRPH FEED 10 209.04 259 308.96 48.034 69.833 127.49 22.083
TRPH Diff (1-2) -188.4 -74 40.406 46.316 66.287 116.33 51.346
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Table B8

Bulk and Feed T-Test Results

Variable Method Variances DF t Value Pr > |t]
AS Pooled Equal 10 -0.88 0.3987
AS Satterthwaite Unequal 10 -1.94 0.0807
CD Pooled Equal 10 0.19 0.8551
CD Satterthwaite Unequal 9.12 0.43 0.6744
CR Pooled Equal 10 -0.93 0.3718
CR Satterthwaite Unequal 9.72 -2.12 0.0608
Cu Pooled Equal 10 -0.52 0.6171
CU Satterthwaite Unequal 2.34 -0.73 0.5313
PB Pooled Equal 10 0.22 0.8300
PB Satterthwaite Unequal 9.61 0.50 0.6268
HG Pooled Equal 10 0.86 0.4110
HG Satterthwaite Unequal 9.04 1.99 0.0775
NI Pooled Equal 10 -1.44 0.1817
NI Satterthwaite Unequal 10 -3.16 0.0101
SE Pooled Equal 10 -0.09 0.9324
SE Satterthwaite Unequal 9 -0.20 0.8443
AG Pooled Equal 10 1.41 0.1894
AG Satterthwaite Unequal 1.07 0.76 0.5798
ZN Pooled Equal 10 -0.28 0.7878
ZN Satterthwaite Unequal 9.83 -0.62 0.5474
BA Pooled Equal 10 -1.20 0.2594
BA Satterthwaite Unequal 9.98 -2.62 0.0257
pcb_1242 Pooled Equal 10 2.83 0.0178
pcb_1242 Satterthwaite Unequal 9.62 6.45 <.0001
pcb_1260 Pooled Equal 10 -3.39 0.0069
pcb 1260 Satterthwaite Unequal 9.67 -7.70 <.0001
toc Pooled Equal 10 0.13 0.9000
toc Satterthwaite Unequal 9.5 0.27 0.7902
oG Pooled Equal 10 -1.78 0.1054
oG Satterthwaite Unequal 9.95 -3.89 0.0031
TRPH Pooled Equal 10 -1.44 0.1801
TRPH Satterthwaite Unequal 9.72 -3.27 0.0088
Table B9
Bulk and Feed Equality of Variances Test Results

Variable Method Num DF Den DF F Value Pr > F

AS Folded F 9 1 43.50 0.2343

CD Folded F 9 1 725.01 0.0576

CR Folded F 9 1 97.51 0.1569

Ccu Folded F 9 1 2.77 0.8739

PB Folded F 9 1 120.16 0.1414

HG Folded F 9 1 2044 .94 0.0343

NI Folded F 9 1 43.37 0.2347

SE Folded F 9 1 71613.0 <.0001

AG Folded F 1 9 5.98 0.0741

ZN Folded F 9 1 77.04 0.1764

BA Folded F 9 1 39.04 0.2472

pcb 1242 Folded F 9 1 118.42 0.1424

pcb_1260 Folded F 9 1 107.47 0.1495

toc Folded F 9 1 24 .66 0.3102

oG Folded F 9 1 36.53 0.2555

TRPH Folded F 9 1 97.53 0.1569
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Table C1
Green Bay Physical Separation Samples - ECB Lab ID #s

Sample/Analyte ‘TOC/TVSIO&G/T RPH ‘PCBs ‘PAHs Metals Soot

Demo
GB Underflow 1400-1715 (-1, -2) (solids) [90838-47 90808-17 N/A 90823-32
GB Feed 1400-1715-1 (solids) 90848-52 90818-22 N/A 90833-37
GB Feed 1400-1715-2 (solids) 90954-58 90924-28 N/A 90939-43
GB Overflow 1400-1715 (-1, -2) (solids) [90944-53 90914-23 N/A 90929-38
GB Overflow 1400-1715 -1 (supernatant) 90853-57 N/A 90904,6,8,10,12
GB Overflow 1400-1715 -2 (supernatant) 90883-87 N/A 90905,7,9,11,13
GB Feed 1400-1715 -1 (supernatant) 90858-62 N/A 90894,6,8,900,02
GB Feed 1400-1715 -2 (supernatant) 90888-92 N/A 90895,7,9,901,03
Supply Water 90789 N/A 90893
MetPro Underflow 92103-4 92099-100 N/A 92107-8
MetPro Overflow 92105-6 92101-2 N/A 92109-10
MetPro Underflow Supernatant 92111 N/A 92113
MetPro Overflow Supernatant 92112 N/A 92114
Soot Samples 92455-514
Carbon Treated Supernatant 92412 N/A 92413
Cell 4 Characterization
Cell 4, Bulk AB 89589-90 89587-88 89591-92  |89585-6 90795-802
Cell 4 Sand 1,2 93027-28 93023-24 N/A 93019-20
Silt/Clay 1,2 93029-30 93025-26 N/A 93021-22
Clay 1,2 Cell 4 94943-4 94940-1 N/A 94937-8
Silt Cell 4 94945 94942 N/A 94939
Soot Samples 89607-18
Cell 5 Characterization
Bulk 1,2,3 89331-33 89343-45 89349-51 |89337-39
Bulk 4,5 89334-36 89346-48 89352-54 |89340-42
Bulk 1,2,3 <75um 89375-76 89379-80 89383-84 |89371-72
Bulk 1,2,3 >75um 89377-78 89381-82 89385-86 |89373-74
Bulk 1,2,3 >2.0 sp.gr. 89729 89725 89727 89723
Bulk 1,2,3 <2.0 sp.gr. 89730 89726 89728 89724
Wastewater 96653 96652
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 I0B FILE:. 85331 BATE: 22 gu

i

I3

-w**"&""*&w"u""* ENVIRONMENTAL CHEMISTRY SRANCH - DATA REPORTING SHEET ( PAGE 1 OF 2 ) “Aw*skdrwmmhibdadsssttums
y 7 !
WY b

\ :
msscmpnou: GREEN BAY MOBILE TRTMT PLANT -OLIM-ESTES 108 WUMBER: 0054PD-92310183 RECEIPT DATE: 02 tu
CHEM. PRESERVATIVE: TYPE OF SAMPLE: SEDIMENT COMPLETION DATE: 22 Ju
COLUMN i 2 3
ANALYTE . 8 100 104
MG/KG ToC 084G TRPH
SAMP #  DESCRIPTION
89331 BULK 1,2,3-1 COKC 51000 | 250 | 120 |
5/30/00 10:30  2REC | | |
GB/BP CDF DUPL 48800 i ] !
" 01D 10040158 | 55990172 | 55990172 |

89332  BULK 1,2,3-2 CONC 48300 | 2oo | 100 |
5730700 10:30 YREC | | |
GB/BP CDF DUPL | | |
0ID 10040158 | 55990172 | 55990172 |
89333 BULK 1,2,3-3 CONC 46400 [ 190 | 98 |
5/30/00 10:30  %REC | | |
GB/EP [DF DUPL | | |
oIb 10040158 | 55990172 | 55990172 |
89334 BULK 4,5-1 CONC 4300 | 150 | 82 |
5/26/00 15:30  XREC | y |
GB/BP CDF buPL | ‘| |
01D 10040158 | 55990172 | 55990172 |
89335 BULK 4,5-2 CONC  £3800 R I 74 |
5/26/00 15:30  XREC | { |
GB/BP CDF DUPL | | !
CID 10940158 | 55930172 | 55990172 I
89336  BULK 4,5-3 CONC 46800 | 150 | 78 |
5726780 15:30  AREC | | |
G8/BP CDF DUPL | | |
GID 10040158 | 55990172 | 55990172 |
ToC Total Organic Carbaon 0&0 Qil and Grease
TRPH Total Recoverable Petroleum Hydrocarbons

11wl
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- &

39331

Babfd L 2 T S PP ENVIRONMENTAL CHEMISTRY BRANCH - DATA REPORTING SHEET ( PAGE 2 OF 2 ) WRERRER Ik R ke ek ks

408 DESCRIPTION: GREEN BAY MOBILE TRTMT PLANT -OLIN-ESTES

'EH. PRESERVATIVE:

COLLMH. ........ 1 2
ANALYTE........ 85 100
ME/KG.oiun ., T0C D&G
SAMP #  DESCRIPTION
BLHO1 HMETHOD BLANK 01 CONC <100 } <35
¥REC |
DUPL |
CID 10040158 | 55990172
BL#GZ  LCS 01 CONC 8927 | 922
YREC 89,3 I on.7
DUPL
CID 10040160 | 55990172
BLHO3  EXTERNAL OC 01  CONC  1B&72 | nsA
UREC |
DUPL !
OID 10040158 | 55990165
T0C Totzl Organic Carbon
TRPH Total Recoverable Petroleum Hydrocarbens

JOB HUMBER: (0054PD-92310183 RECEIPT DATE: 02 Ju
TYPE OF SAMPLE: SEDIMENT

104
TRPH

<35

55990172

935

92.0

55990172

53990167

il

DATE: 22 Ju

COMPLETION DATE: 22 aup I

0il and Grease

C8
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Wk - LYo [ F
WTE: 7o
ﬁ Er"""""'“"'""' ERVERIMNINTAL CREMISIEY REANSE - ONTA BEFMMTIMG SPEXT [ PARE T 00 4 ) tesekeeessssespieenag
S0F BEECRIPTION) EREEN BAY SOGILE LETHT PLERT -fLiM-15TES 08 WIMREA:  ODSLFR-F2II0ET RECEDFT PWIE: 02 Ju
CRl®, FREETRWATING : TPPE GFf SASFLE:  SEDINFMT OOHALET R0 BATE: 72 ju
(= T | F) 1 4 5 & '
RHALTRE | S & El L] T T -]
LT PP " | =1} [} [ul] -] HG
T @ RERERIPTICN
833F  pak 1,031 = | e | 5z | 51.7 | &3.2 | 3was |
AL 1030 RBACC PO | ™®.4 | BE.i | B5.A | ¥11.8 | WE.5 |
Lu/ar cor oUrl  F3R [ | &kt | Fi.aa | ¥ | aURER |
oiE pi2sNrE | nr2sgTa | anzdarTE I bixsapry | Didganiy  Desinasn |
5 L AL Wy ALTR Bk AUTE Pk ALTE
[.1yiat ] BAK 1,2,5-7 oo L B | emn ! 5d.8 | 55.8 | &%.3 | Va2 1
BArE0 00 mrc | | | | | |
L&/8P Lor ouRL | | | | | |
[ S LT T | Bl Ty | aamaire | Dizsoyra | muzeagFR | pessoiss |
WOk ALTH W3 AUTH HGh BT W ATH
B5EEF. Bk 1,3,5-8 COME 2.7 | oema | 47.2 | £8.3 | 3.5 | ©.wer |
I0MED 10:30 % i | | | | |
=TT L | i | | ] i
oLk bEdeonrz | andowr | @1zsaTrE | ongensTa | maanr2 | GhemaTE ]
HIR ALTE A RTH HGE MTH HER AR
ARELD K 4,50 DD 3,28 | 0.7 | Srm | &F.4 | Bx.1 | 1.42 |
SSTRME0 15000 kEmc i | | | | |
@/Er o oL | | | | | |
are 01T | maasre ) HER | Masira | w12siT | e |
HEH, MgTE VEA MLTH HEA AITH At AUTH
BER U i,5-2 fMs  i.1a | 0.2 | wiE | 48.7 | 6.1 | vAF |
SN0 15230 wec | | | | | |
WyER faf D i | I I I |
op 0iEdin2 | Masare | mRasE1T2 | BN | m2zmiye | Bsimes |
L1E Q] B BT El= ] BLN ALTE
ERERT MK 4,33 OAC 3,48 | wer | a3 | &a.4 | 7.t | v i
SORASEO 15:M0  EEmc J | | | | |
8B oF Ry i | i i | |
[ I EC S S | o272 | ORREDITR | sty | Gidsaarz | DS frieE |
B AUH HGE AuTH FCh RUTH HGA LT
s Legpnic u 1} G|
e Ll oiiarm cu oy
By nEad L1 LT
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JoB FILE: 89337 ' DATE: 22 M

.
y.

Wk ENVIRONNENTAL CHEMISTRY BRANCH - DATA REPORTING SHEET ( PAGE 2 OF 6 ) .
, JOB DESCRIPTION: GREEN BAY MOBILE TRTMT PLANT -OLIN-ESTES JOB NUMBER: 0054PD-92310183 RECEIPT DATE: 02 JWN
*  CHEM. PRESERVATIVE: TYPE OF SAMPLE: SEDIMENT COMPLETION DATE: 22 JuN
COLUMN....ccene 1 o2 3 4 5 6
ANALYTE........ 2 4 5 6 7 8
MG/KGe.eeeuuees AS o R cu 2] HG
SAMP #  DESCRIPTION R
BL#01  METHOD BLANK 01 CONC <0.200 | <0.020 | <0.100 | 0.200 | <0.100 | <0.040 |
REC | I | | | I
DUPL | | | : I 1
“oID 01260172 | 01260172 | 01260172 | 01260172 | 01260172 | 04650168 |
. HGA AUTH HGA AUTH HGA AUTH HGA AUTH
BL#O2  LCS O1 coNe  4.30 | 2.40 } 9.90 1 10.2 | 5.80 | 0.0757 ]
%REC 86.0 | 100.4 ] 99.1 | 102.0 | 116.8 | 100.9 |
oupL | | | | I
0ID 01260172 | 01260172 | 01260172 | 01260172 | 01260172 | 04650168 |
HGA AUTH HGA AUTH HGA AUTH HGA AUTH
BL#O3  EXTERNAL QC 01 CONC 76.8 | 32.2 | 12.4 | 87.5 | 1150 | d.050 |
WREC | | [ 1 | i
bupL 1 I | | [
0ID 01260172 | 01260172 | 01260172 | 01260172 | 01260172 | 04650168 |
HGA AUTH HGA AUTH HGA AUTH HGA AUTH
AS Arsenic D Cadmium
CR Chromium cu Copper
PB Lead . .. _HG Mercury

N
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50—

TR
438 FILE:  EogT BATE B 4y
* CHWIRCHSEATAL CHEMESTEY BRNACH - BATA BEPORTINE EHEET ¢ PALE T oF & 3 i L,
A8 DESIRIPTION:  CEUEW AT MEOULE THTHA PLAMT oL 1H-F&TeR 0B WenCd  DOSSFD-FIINITEY EELE[FY OATE: 02 am
CEEH, MRESTIVATIE- TEPE OF SAMPLT:  SEDIREN] COFPLITIGY DATE:  Br Ji '
: COLEN. ..., ., e T & L . 1 17
ARLLTIE.. .00y @ g i 1] # i
L - PR vas Wl = [ IH BA TR
SNE E EESIEIR |CH
AFEET BuK 1.2 31 Couc . 21.7 | Q. | a9y | 150 | B2 | TeTap ]
S/0M0 0:38 mEr AFLE | B2 | B5.% | w57 | 1am.A | M58 |
. R/ tor LT TR I | o035 | O,47F | 1%% | mE.¥ | v |
S L0 I e | M2 | 12amTR | EiRe Ty | s ! DNIMITTR |
LA NLTH By miiTH
BFEs BRE 1,250 =277 - U | t.a0 | 2.4o | a2 | ®2.0 .| TR |
E/30000 M3 weer i | I | | |
EOfar {pé FiL [] | | ] i |
=T I R E5 R ] | bidsdnrg | EidapiT? | Eisacr | Eri2anire | DEMTE |
ALl NLTH BE ALTH
BEES?  BAE 1,253 ome 193 | 0.t | 03 | 138 | M. | tsan i
530000 WQ:3  mse | i i | | |
iher coe LT ] ] | | | |
OID 012402 | HEr | H2seiTe | E12smiTa | M2edire | nageairs |
WAL et Bid AUTH
MRILl BIRE 451 tWe 30,0 | .27 | a7 | 133 | Az | tiam [
SP0 98-80 e | i [ | | |
GE/AF Caf B | i | ! | |
afh  dvkenir? | &R | iz | EtaseiT | ozsorre | OARaTTs |
HGA AT FEk ALTH
Bds1 fiue 4,52 oHE 1T 11 | B.ama | 13 | /.8 | 15038 I
WG 150 mEc 1 | | | | |
0378 cor DLFL | | | ] | |
e orEkITE | wasarE | m2swT | =125847 | masoirE | BIR173 |
HGR WrTH BSa AiiTH
BFREE muK &,5-% oMT 21,9 | 0,555 | &%y J 1= | aEg | 1= |
SAPAM0 1590 marc i | f | I |
RSB Enr e | | | [ | |
meE DieaITE | masanrE | EI2SEIT2 | I26£171 | maEoare | ovzaITa |
EOA AT R4 WLl
WE Wicksl = felmim
[ 5 lwew ™ B
40} Harium 44 HES
CM1
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=
#0F FILk: Eiir EATE: a3 4
TRATRARERastmmt LG den anis pAVIRORMENTAL CREMISTAT BRANTN DEPd RERQWEDMG SEEET ¢ PAAE & BF &1 B LT T
400 PERCRIPTICN | GRERW BAT mOAILE TRTET BLAMT -DLIN-DSTET <08 WRICR: 0394PE-FIII10MET BSEEIRT BATT 0 i
CHEM. PAFSERVATIVE) TP OF BAMPLE:  SEOAMENT CORMLETIC Batiy B3 gy
DO, ....prr T B 9 10 1 12 I
ASWLRTE. ..., ¥ w ] 13 = 3o
or . PP Ht 4 iy 1 i ME

AT N BERCRIETION

BLEIT  METHOD ALASE 00 CoMC <f, 100 | <200 | 1.1 | =80 | <0108 | .00 i
b3 [ | | | i | |
g | | | | | |
oy DEMoter | Di2enita | Hasrirz | ofkeatrs | &tdaiTy | o7 [
ki BG4 ALTE 158 MTH
BLFL? iz oo ool 1aLE | 8.5 | 2.4B | . | 2.7 | 5.0 |
LT | L | #5.5 | »8.a I | 4100 1
st i I | | | I
= R | oREnITE | mzsirz | DaEedAFE [ | Daksarva I
Bk mime B2 e
BLFIS  EdIERREL 00 O] pomc tA.0 | 5.6% | 158 | &Fe | 182 | 13se0 ]
W I | | | [ |
e I | | | | [
G0 FAsTE | otem Tz | B1zaiTa | nuzensrs | B1263173 | nigs 7 [
BEL LTS HIL WaTH
HI Hichsi B Bl efilum
G Eilwar H ] Tlng
1A Earium FE Froes

- -
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i o
#o8 FILE:  B9EST DT e
: Bx ey
FRALMRSRNRSANS Lt dinn. SRah YIRMMERTAL CNERISTRT BEAACH = 3ATH KEPORTING SREET § PACE 5 OF 6 ] SHFessesrmissisisaes
“
i E-ts:i'ﬂ_ll-.i: ERPEM BAT BOAELE TRIHT PLANT -SLIN-FSTIG E MMITE:  OSHEFO-SERIEIM RECEI® DATF; £ o 1
Crifm. PECSERYNT (9P FWPE DF SEMALE:  SERIMEE COMPLETIGN DETE) 32 &
COLSN. ... L 0 |
TR § [ - R— L F) LE!
REME. ... i B
EiHF 8 BESCAIRTION
Lo E aRE 1,3 F-1 [ ST | [ ] |
SA0ACO NDER maEC 100.0 [ B4 I
IR DI (v T T 7111 | g.zae |
1 T | Easrz |
) HLA RUTE
E3la AlLE 1.7.3-F COHT &TR | d.3m |
A1 00 10:30 LEFE | |
GAJER [NF [ T2 ]
0ER DEINTS | oaRssiTE
L R ]
I ILE 1.7,1-5 [OAC &l | 2 |
AN 18i%)  ERC | |
SRR O meL | |
Lol T B R F. v s | masairz |
Ha4 ALTH
ENELE iR & 51 Cob 4] | & |
RFAEGD 15230 G | |
BRIER i o] | |
ors  CA2snirs | Draddatie |
B RUTH
B1st mue &,%-2 IoMT  43% | LR |
200 TR0 BT | |
G/ [of (11 8 | |
Gib DAsdIT | ;2T |
B3R ALTH
Ll B & 53 LN LY | 0.7
Se36S0F 15:m MR | I
GREF COF Bt |
Al E125087 | oidtairz [
Sk AUTH
W Her e e Ao pieram
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I
A8 FILE: AEIRT ORTE:= 22 Jimi
Ll bR orues DR @OHEIHIAL CREMISTEY DREMCA = DAEL WERDET LW HEEE] [ Pl & OF B Seeeseeaseasisskenessnan
HE DEECRIPTIOMr EEEN BAT ROBILE TATHT FRANT ~OLIN-EETES JOb WMEER;  OOSGAN-9IT101E BECHEFT BATE: 09 Jjuw
CAMM, PRESEAWTIVE: TefE OF SNePLsy  SEDIMENT COHPLETION BATE: 77 4
004 LMW, ., n L[]
L LT | AN | Hh I
L 1 PR Hil ]
S F DESPREPTION &
28 ] WERhOE maw O fOWE <07 | «a,500 |
e [ |
HT I | |
Bl g1ksn [k ik ]
WEd, ELTH
BLRZ Lo & [ | &40 |
Bc g | #e.0 |
et | |
olg  OE2enary | oigRONy |
WGA RUTH
BLFDE  EnfiEmAL Do 01 CoMZ 452 | n.2ew |
WED | [
LT o i I
e 2125817 | ri2&¥ire ]
HEA mlifd
L] Marggar=cs =] L ]
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uf
Io8 FILE:  BEALY 7 DafE: 18 MM f g
L{,m e G |ROWHENTAL CACHESINY SEANCE - CATE mEwimiieG BAFFT | PASE 7O & § =kn
'-..]“'i:. A x
U':. -
GESCRLPTEOM: GEEIN ST BOBILE TRTHY PLAME -CLIN-BEFiS J00 BUMEER)  CONLFD-REITCIAY EECEI®E DATE: O3 0l [
CSEM, PRESTRWEATING: TYPE [F WAMPLE:  REDEWENT CosPLETiON DATE: %8 Ju
CILCMS E z L] k | [} I
ARALTTE 13 3% L] %1 148
LGFEG FLE= 1221 PLB- 123 BLH- 1262 PrE= 1248 POR- 1354
GAEE o DEECROPTION A
B RAE 7.2, [0 TN | a2k, | «i%.8 | 1241 | «24. | =i A 1
SFI0A00 000 maEc 1§94 | | | | | ]
/B O DURL | | | | | |
0an  SLELITEA | ELEIO1EA | BeREI1ES | BLEITAA | SR | ShEEDTEA 1
BAE4E  BLE 1,333 omc 24§ | 2.3 | =Pd.3 | 10a3 | 4.3 | =7s.4 ]
S/H/00 00 EREC I I I | | |
04/BS COF B | | I | | |
oD SHEDTES | SAEBITAS | wemacies | EA3Tee | SdBREL | Hermares |
FIE LK 1,2.3-3 [OWL  wdi. A | k.2 | 4B | 140 | 2.0 | <2i.m {
SAMNOD W0 NRFC | 1 I I I |
AEBF G T 1 | i | | |
' o SEAE s | SEERE] i | adoiss SRERT16E ] | Ssmsm s |
[ PR T moac <324 | <F2.a | =% | Hhed L | 4¥2.4 |
DD 13 WREC | | | | |
RSP LDF oL | | | | i
oic  5eAMrtes | SamnE | Shmadnss | SREEDI&E | SEAEDTE4 | SsdErtss |
BT BLLE 4,50 omc  <X5.0 | «25.0 | =3%.0 | 4378 | =2%.2 | =250 |
$r20000 1958 BALC | | | | | |
R/ [OT oL | | | | | |
oin  SAEINLEA | samynas | Sabiies | SEASDES | ShESI1ES | Seddfriss |
BEBLE  BAAK §.3-F couc <21 | <2z | =a2. | 138s | =221 | == |
S/PAAD 1390 mReC | | | | | |
e e, | | | | | |
N SEEIIES | SLER1 | ssnsaiee | Seaiones | SLESL! b LA |
PER-10%8  FES-10% BER-12T1 MR-
Fo- T2IF  roA-123E FLE-I3E FE- 1T
PO TERE  FOE-124E PLE-TESL  FOE- 1254
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jm VLR BRERE . DATE: 16 B |

SRR NIRRT S e CUYIOSAINTAL CHEmISPET S0RAEH - DAIn REPGRT (MG SEFET [ PAGE 2 OF & ) seessssidsasdssmrorsesads

SO EESEEIFY|GE: CREFW DAY SDGILE TRTNT PLALT -0 Dw-25did A3 WOREEA  DITSEFD-SRAT0EY MECEIPT DATE: [ 5% ©
CAES, PRESERYET|WE: tTRE GF Sh=PLE] ESRdHERT DOMTLETIDS DARE:  Td 2 ¢
=[N T [ | 2 L} L % &
ML TPEcesaaa TAT 138 i 1 41 idd
[T PEE- YDA o B FEE- 1282 Pl 4362 pod- 1258 PO - 1240
SANT @ DCESHIPTIDN i
BTl METHOD ALAWC @1 Coet  <B.53 | =553 | .33 | @.35 =3, k5 | =855 |
o | | | | | !
L | 1 ] i |
aln SLERFSE | SEREI6A | saioiss L EET | 5485} 66 | SkEDIBA
LR LES Of e LB | mia | wia | PR | Wik HiR |
. BR.4 | 1 | | |
neL | i | | { |
oia  SeEN0ES | HERRE1 ] Hadotes | S4EBC1SE | SRERE1AE | mkEmITAA i
PEE-N004  PCR-MOTG FCA-1321 FOHC 10T
FER-11R2  PCE-1R2 PEE-1247 BCR-102
SER-ZEA  POR-T1758 PCR-1294 PO 154
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LA |

k
A ERLE IR DATE: G diME E]
Lol B8 ERNIROMMEMTAL CREMIETHY MAANCE - DATA RERMWPIWS SSPET [ PAGT ] OF & ] WRST@oweamcasmosussseseddm
33 DERCHEPT|DMe GNEEW BT MORILE TETET MLAMT -OL|W-ESFES HE WMEER; DORLFD-CERI0LEY HECEIPE DASE; 02 Jus o
Eafs, PREEEMWLT IVE: TYRE OF SwePLE: HEDLMEST CIMFLATIOY DATE; & JiM
OOy marnns T L] 9
ABNLYTE. oo vuay T8 145 (5]
VBB s v s ey FLHSTRRD Telan-& DoLER
SENF W DESCRUMTDOM L
LEith ] wne 9,83-% oME 479 | ma.% | M. |
S/donen 030 FaEc BELL | ma.5 | 7.8 |
/e or L [ | |
cip  BEEEGYAY | BAEEE | SRERA |
BRSh HAK 1,2 %2 ooet &5 | MR | kAR |
wginge0 10:30  wEeC i | |
GR/RR r ELFL | | |
oo bAER1AN | TSBEIYE | SRESD |
RSE Al 1,2,3-3 coc  4B.2 | 25.1% | 77.4x ]
175000 10,30 EREC | | |
SLAAE BF L | | |
min  SLEOENST | SRERIIAY | ‘Ssmioise |
BFlsh  WILE &850 tmE 38,5 | T8.5E | re.rm |
B2 15230 £ | | |
EERF 34 oL | | |
Dia SeEI0NE | BEEIETAY | -SaSSniss |
aTRF  RAE & 52 tme &1.8 | B5.0x | ™.t |
brasand 15:8 AL | I |
@/ T L | | |
obf  SEATONEY | Samaonsn | SaEMea |
BSELE WALE 4,53 CoAC 4T3 | B = |
LEGMD 338 TAEC | |
/BP0 LT | | [
o SAARATA1 | FeEIDEY | SEEEII6S |
FOA-12RD BPR-TPED TalxrL-8 24,5 8Tetrachlore m ay beteal Sus Fog it e (60150 W&
PELIF Secichleroriphony (Serrsgate (30150 W)
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Jon ViLED  FR]

BATE: 14 Jim |

ECEEEE 5 EWY|RONSEMTAL DHERISTET ERANDH - DAT4 REPOWTING 3SE1 § FRGE & DT 4 ) i

JC8 DEECEIPTA0N: EREEM EiY mElILE TRIMT PLANT -Dois-ESTES

CEEM. PREESWVATIVE:
= 11 e
UM s v maas

EAME @ DEsOH PTEEN
BLEI  WMETHOD BLAME 07 Dbwd
bt ]
P
(=]
BLR \o3 o 4 T
oL

PEE-TE50  PCE<T2EQ

¥
FIE-TPd

<8, 5]

SEHRAET

[N

I

A0

(1}
Tz WfL=5

| a7,

|
| SeERCIAT

| 7F.E
|

|
| seamoa

BoLEE Bepachiorchhphanyl [Sur rogete (60- 150 wE1y

JoB WUMEER: O0GLRD-STRIOISL EELELFT BATE. 02 Jus [
TPPE CF SAHPLE: SEDISEST COMPLETIZH SATE; T dus |

-1}

A

TelETL=E 7,4, 5, & Tetrachiors-u-ay Lemal fusrogaersl- 150 w8
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Lo Deescription: Geeen Bay Maobile Trimi Pland - Ciin-Esles Joli File Mumber B34

—

ECB Quality Assurance Corrective Action Form

Analysia: PCE Ciato: 15-June-00
Anaksl A, Mamrow | Pl msaril: SHA0 MEY GO
Prablair Théme & POB's presend, not s | f 5 1242 or 1248

Sample Numbers) Affected; B -A545

Racommendad Cormednes Adtion: Aepor as 1242 and do furdher shady

Commective Aclion Taken By Analyst.  Same os above.

Commantss  Thers will be furiner cean-up and analyses dong 10 befier quaniitais and
quaiilatreely idenlify sample cordaminants

L

I
Dﬂemmn*nlun Tata|||||| |||| 15-Runns-00
Rieviesmd by | '-_‘F L I":l'vll"!:?:- I'il:l'u"’ {f s

L e
F_r' ¥
I
\

A2 Ferur'y BB e afaeafiam sk
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Jobfils Numbear :
Frojoet:
hocount Number:
Date Recalwved:

Jobg  Bample TsC
H2343 39343 137
89343 89343 143
A%343 89343 145
A%343 85%343 146

INTERMAL QC DATA ;

B3343 -

CREEN BAY MOBILE TRTHT FLAHT

054 FD-323101E3

0z JuN 00

Analyta % REC ¥ SDUPL

PCER-1016 111.F T7.2

FCB-1260 68.4 B5.2

TCclEYL-5 B4.5 6BQ.5

DCLBFR T1.6 T3.0
Fage 1

~ULIN-ESTES J
I
RPD oI
36.4 548310186
3.7 54830181
4.8 54830181
1.% 54430166

END OF REFOET

C20

Appendix C  Chemical Analysis Sample Listing



M OPILY EER

D k5 o

EATE:

13 A

i “‘d}l“‘"“‘““‘"' ERVIRONSERTAL THIMIGTAR PRALCH = DATA WEFSTiNG SHEET [ PAEE 1 &F @ j S+bidetddismsasissssbanns

—_—
T -

HE v

JON GESCEIPRION| (BREFW 3AT SONILE TETWT PLANT -BLIM-FEIEE JfE wBEFR:  COGEPO-SZET01EN FECEIPT DBTET O3 Juw
CBEH. PRESEEVNT NI TR OF faeeiE:  BEDRRES] CIMPLETION DETE) 43 Jus '
COLLMN. ooy yans 1 ¥ 3 b ] B
AMALTEE. -...... = % s 10 g1l | LT
[T 1] - BARETH RCTHEE ALTHAT FLLOET T AMTRAT
giif F  bEsomceroou i
BFlLd BAE 9.8 1:% ooke A3 | 1 d | iez | 40,2 | 754 | 45
Splopsd 3-S50 EANE | 1 | | |
/BRI weL | I | | | |
or  DAscntan | oaEwgian | ceemanen | ceaEotan | cAmstnsn | e &0 |
IS0 BRE B,2,0-2 [T T | %1 a | 2.0 | 450 | 278 | 5.7 I
SPIDTE W3E RReC ] | | | | |
BEER EDF LT | f | | | |
ol [BARTIES | BRESINED | paEsmaieD | GEENE A | oEEAIeS | oRERE1GD |
EEIn mAE b 203 omt 18 | B 4 | BB | &4 | s | %n.5% |
LR NI EREC i | i i | |
ER/ER IOF wL | | | | | |
(LH I e B | DARILED | SAEFOLED | DRBREES | DBERRGYE | DEERG1nE |
I BR152 BRE &, 5% [oWE 15T | %8 a | %4 | 5=.5 i 2w [ 55.0 |
PR 15:30  EREC | | | i I |
Ehyer cor L | | | | | |
nio  OARESE | DAEERSE | aEEwiri&d [ | BEEsita | masmiaa |
L ER Y WA & %2 s 113 | 8.2 2 | 5 L1 | Zal | s0.% ]
TR 15 E £ | | I | | |
ER/IP CEF EPL | I | | [
DD ORI | ERDLED | aaEeniEn | DaEROT | TeREE D | DESRORED ]
EO%Se  mme &,9-% s e | 9er | W d | 7.0 | z2% | #3.4 .
I3/ 150 W mET .0 | TR | 5.5 | ER.D | 1025 | #0.0 |
SRAAF 56 L | | | | | i
oln QAR | DArR &Y | =assmlAd | Dea1Ed | REPOLED | SEEwESD |
WAPETH  Maphthadenn MCERRT  hpemaghininlene
ArrEas R prph 1hens FUDEE Lot
THERAM Phenane hrgng Lol Ll sl b B ETE
Appendix C  Chemical Analysis Sample Listing C21



Al Flup aeae
DAFE: 10 Juw

EITERT T e e, 'l .
FERRTEENTREEERALE GAVINOSMEMTAL CHDHISTET SEAHSE - O01A BEMETING SECET [ PALE 7 L I T e e a—

- o T

400 CERCEIETIon: CALEH BAF MORTLE TETHT PLART -CLIM-FETE4 0 wEERR: (5SS P-RISINES BECOIPT DARE: 67 Jim
LHER. PAEREEVATINE: FEFE OF BdbPiE: EFDImown COMPLETION DARE: BT oy | I.
LU R L 1 H 3 [ 1 &
BMNLYTE: . o.nss 20 M o ol it H=9
W e s WAEETE ATLIAT AfEmyn Fi L | PafRid MNTERE
GAAE 3 DESOR|AET (08
n
ELag METHOD ALAdc 07 oo 410 | #1a | -=5% | =1 | =1z | =3 |
aanc | i | | ! |
L | 1 | | | |
O0i3  CARROYED | GeExnen [ DEsTdALD | naEsnIAg | DefRrED | DEERFAR |
Mmoo boms  d4.4 ] | .0 | &0.% | Ba.% | s |
LEC A4, | &d.2 | .0 | &o,m | Ba_& | B8 [
U | | | | | |
Gt OSEE18 | GEEIiED | DRI | DERATIAD | Sediinisa | secRtisn |
ARFNTE HaphLasl cra ALFMNT Abehaphiryiems
hLTHAE ipnapk thane FLES§ ¥ lunresn
TN | Fhifir2 hrana WRTRAS A hras e
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T e T SR LT
- pLE Ll et ENVIROEMENTAL EATRIETAY BAAMCE < %0 ECocETiiG SREET [ Rl Jgr B ) SEsdeessessssgirenen s enen
<04 DEECRIFTIOM: GREEIN @AY MUAILE TRTRT SLANT -oL0N 250D W AHEFE:  DIS4PR-SRI10MED VECEIPT DAFF: 12 jus
CHER, FRECFRWRT|WF: TIPE 0¥ fiMbLE:  SEIHET COMFLETION BdTE: 15 Jim I
12001 L I ¥ B H i} L1 F]
AN Y TE e R | Hr 5oF 1 513 1y
L /R —— FLAWTR] PREESE e ia 1] LELUH BArLAmT ECFLAMT
SAMT @ ESTRIPTION L
BElaT  RAE 1,2,341 COMC w17 | 1M | 253 | BT | Th4 | f4F i
573003 ¥n3F  Rarc | i | J | |
LE/AF CLF [P i I | i | |
orz  CRaetlED U T | resrmisss | Daamgien | PEAEISD | asEanea |
BS150  MAE 4,292 CoMc  am | e | &z | wr | a3 [y |
NIMO0Y 10:58 WAL | | | | |
GRAAF Cor L i f | | | |
0o EENTED | e | CENAILSH i Dezeoran | omRLas | meEsRiAG ]
WIS B 9,2,3-5 == | %1 | 2am | H# | i | 1ar |
ARG 10:00  MaEe | I i I I |
GRAAF CaF ey i I | | | |
oin SRS [ | e tae | padirian | DEsRTis | e i
- L T T EwT | =e | &% | m | 125 | #7.4 |
S350 1930 mmec | | | | | |
a8smF car e I | | | | |
alo  aEmRIINl | CEra1ga | ErmalsE | CERYRTI&D | oensal | rasmiLg |
FRISE. BT & 5-2 o 1 | X [ 198 | i | 128 | 1ca |
S 150 amEE I | | | | i
GU/EE COF el i | | | I I
o GREERAD | seemdisa | REm s | CPerdEAn [T | tsssansn !
' r
#ide W 4,53 [Tl i ¥ | 193 | o | 129 | ¥ | ¢
ST 15: 13 L 1328 | 138 | 1as | tai.m | 108 | B0
GLIE (DF LT | | 1 i | |
b EEiEA | aegmie0 | DEEmbal | CeErREIAD | nsgmaea | DRETILeD |
FLANTAE  f lamrarithiens BEEEAL  Pyrers
CERREE Thrymsns HRAHTE?  Beiirsd o ihrs hryrese
HIFLAET  Bengo{R)F lwarsnttens BCFLAAT  Bandad b 1 Loorarifiees
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] .'.
i FIED e WTE 18 o
s T ENY | ROSHEWTAL CAERISTAY JRAMCH = DATH BEPOUTIRE SHITT f PAGE & [F 8 ) SSsddsibssshaminsnstsirnn

A0B QETCRIAT 0Ny GADES AT MORILE TRTHI PLARE -OLIM-ISTES S5 mmIER-  D054Po-Triiiias EECEIPF DAFE: 07 Jin
CHEH. PRECSIRVATIVE) TRFE OF BAMFLE: SEDINENT COMALETIN DAFE: 13 JuM I
CoLRl, -, o, 4 ] ] iI] 1" 17
1 TH ) TR, '] w ] 14 L 140
LG, s o rmns FLUNT = PRIENE CHATER BT EErLAMT AEFLEMT
IAHF & DESCRIPTION L
LI =] =ETAOD ALAMX O3 ODMC D | <l | =10 |« | =18 P11 |
LHEC ] | | | | |
L | | | | I i
OIp  DEESDRSD | Desrdrias | mEE AL | ceeRSE | BRfdg1es | DEER0 D
-1k LEE &1 osc #1.3 | #r.a | .5 | as.0 | TALE | =m,1 |
mEC w4 | ar.o | 9.8 | ®5.0 | TS5 | am,0 |
neL | | | | | |
oy CERIA] | BEERII | TaSEAea | oasma1L0 | DE3EIEED | o=zmaten |
FLENTEE  FLugrenthese FRENE  Pyrea
CHATEE Chrysene HignTan  Apnesisldeshireceee
EBFLANT  Beraad hIF luvanihene REFLAYY  Benpalk1f buarsnihens
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-
AM-FILE:  §OELE L

TRREMERESitarmnasesssssbades BV EOAHDITAL CHIAIGTR BRANDW - 3014 ROMETIMG SEEEF ¢ PALE O OF B ] #OrRR S

<08 BESLEIFTICN: CAEEW BAY WAILE 1RMAT PLANT -f0i8-ESPEE K WEEER-  G0SLPD-SPS DUNE RECEEFT DATE:
CHEM. PAEELOVATIVE: TEFE OF BAmFLE:  SEDINTMT CRPLETIE BT E=
(. ...,,.00 15 & 1% B ir 1
APALYTE, i\ . 15 £l ne 111 Lrr] B
(%, 1 PR T 4T Bk L EET TR CE-HE o SHERATE ETLRF-§

SEW” @ DESDR P ICE

BFlGT  pan 1,2, %1 o AT | 18 | #5.% | 14 | nea | *,0x
SANAE 030 amge | | | | i
@/E o UL | | | | |
OfL  BEISTIRED | e | [eEEES | aaBRIs | DARRTEQ | DoasmLen
BORSD mww 1, 3-3 CONE 237 | Fa | s L;] | 174 | T
1750/00 1058 L | | i | ]
GlAF DEF o | | I | ]
Qib  [(EARAWO | BAEMIRED | oBERUIEL | cEmsmIaD | 140 [ raESien
R mE 1,7,3-3 [=r T 1 | 13 1ar | w4 | 137 | 7224
580000 B0UBE BAEE | i | | 4 |
O71P [DF HE [ | | | |
Ol oREpedss | crrREis | Cemagnas | DasmM e | oEAsE &9 | cANRITED
a B03EE UK 4,5-1 o B | 1 | gl | 154 | 5% | Te.Ex
B0 1530 - 1] | | | 1 |
GRS COF BLFL | | | | |
oID CRARCNED | DsAROmsa | magas, | eaERI1G3 | iasiisn | naepis
BASE . NAK 4, %-7 mar T | 1% | 37.% | 148 | 118 | &r.7%
SrA80F T3 B | | 1 | I
e coe H I | I | i
alp EENTED | aaERQiin | meEgary | pEHinisn | BaERa1La | =eaFmIan
IS pE §,5-% [t L [RE: | .3 | e | 1 | eu.me
SrdbofO 1ed0 RAEC 10D I 105.5 | 0.5 | &5 ! M1
@/er or L I i | | |
- T | eearcisg | oevaiie | GAEsaien | TRRFEn | CEavLED
BAPFET  BgeuaieiPyrens IAFPR Indead 1,0, 30, Dibyrene
OSARNT  DiEencedd, HAANDOFSlise BGEl-PF Resdait, H, D 1Psrylene
BMeRIPA  F-Hethyineph thal ene THLRF-8  2-Flimrohipteryl (lurragare (13178 3]

13 am

oy v
5

i
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e The: o
= E: OTEER Date= 19 2
L
SERASRASERSESrIutmanmasEnseaen INVIADNMINTRL CEEMINTET BEAMCE ¢ CATA REMETIMD SEEET [ PASE A OF B | YYttesEssansewsibivisass
AN DESCATFTIOM:  GREEN ARY POBILE TRIMT PRLAWT -0 |§-FETEY MO8 WlsEEAn  OGERD-RENI0IEE RECEIPT DATE; @2 sz
CHER. PEEEEAWATIVE) TTFE COF RUWFLEs  REDCMEWT COMPLETEDN BATEY 11 r
[ W T x 11 16 K5 1% i iR
AL TR, pyraaee A% 1 i thl] L LT3
[T ] ¢ /RS, ve  BRPTAL 175 L TR T A-CH]-PF T ] 2ilEe-5

SMAE F pESCEDMICH

BLAZ RETFI BLANE D1 COGC  <bF | = |+ 1] | =@ | B2.5%
WE I | | |
(kL d | | | I |
g SeEFOIAD | oeEtEssD | BEESaEY = e | EEAPOI&E | b |
WO Les 8 TOMC 765 | &F.0 | 5.5 | M1.o | 85.5 | 5= |
EWEE TRLF | &F.o | #5.5% | #1.0 ] | |
bR | 1 | | | |
(1 T T | (3E3in | DaastisL | GeiSinagan | TRERIYED | RIS [
WAPFEE Beraal s yremm E1EAre |egdened] 2 -0, 0)Fyrone
OEARRET Dz, HALOESFacme B-CHI-PY  Bergarf,H, [IPerylons
2ERlP F-Epthied naphthalime APRLEF-E F-Fluaroh| pheivey] [Surrogass £33-115 §55
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#__'—.

" .
. CATE: 1% Jus
MEFILE: MRS
B -
AR ER S eSS R R e S UV RIMMENTAL CHEMISTET BRANCE - DATA REAORTOMG Sweed PACE Fot A2 e
- " '] £ r.
i ESRCRIETION: GEPER RAT MCEILE TATHT PLANT oLiM-EETER JNE MUREENp SORAPD-REI1GIES RECEIPE BATE: 02 ouw
rhiH ;J;;Hm_“_. TPRE OF SaePlfs  EFOINEET ErLEf oM BRTE: 13 s |
COLIMY . s rnr v bl
[ETTI ] JA—— 12E
[T T 1 P PRERE-E

flnl 4 QESCNIPRIGE

[ i IV B cokc IT-TE I
u/RENIS BDIR0 TAEC |
/e Lo L |
oin  GREN T
mEasa s 1,21 far | e
S0 10130 gALC |
cajes {OF 1L |
cap  GERRTIAD |
. 2t HRE 18,33 oiiE AR |
/5503 %0:38 HEC |
fi/Br COr [T |
=] R L] |
A ek 4,51 L TH.7E |
Eratrdd 15130 RREC !
casEr EGF DL |
gip  DARMINED |
[LrEk] BIFE &, %2 WL Th AT |
SSob00 1530 LA I
iHyER COF ouFL |
M CEEENED | .
I HEE & 51 (eI H |
s/26002 15:98.  XMEC M5
A /e Lor [ |
Sin  DEEAED |

FITEP<E  p-Terphany L-BU A0 gsrrogets (18-137 Bib
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£3 (TG ETE

R e T I il ] CWVIRCAMENT M. CHEMDSTHE BRENCH - DARE BERORT 160 RREE]

408 DESCRIFTION)
CREH, PRESERANTING:

GAEEN DAY EOSILE THTET SLakT =00 [8-PEPES

COEAMN. ..o i
L T am
UEEE, i PREES-§
BUR F DERDHCPTION
BLawi HEPHDD BRAME C1 ODw:  To.ax |
BaEC |
Bir |
iy paEma1Ad |
Bumi - zg COME  70LAX |
EAEG |
DR |
oy nasndieg |
FTERF-5 @ Terphemyl-014[Surrogeqe §18-137F g)y

o"E WFELR:-
TEPL OF SARFLE:

DATET 83 diE

P PACE B OF ns m--------l-i-u-“---- T e——

IRTLED-FEN AL RECEIPT DARE: 07 jim
Afbjmisf

COMPLETION DATE: 01 g '
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INTERNAL QC DATA

Jofile Humber: B934%9
Frojmct:

2310283
|

GREEN BAY MOBILE TATHT PLANT -OLIN-ESTES
Aocount Humber: 00S4P0-%9
Date Hecaived: 02 JUN O

7 .

, I

Jeoked SAMple Tok Analyts % HEC v SOHIPL RPFD QLD

BS3s9 49354 2%0 HAPHTH 80.0 Te.D 16.% DEEID1ED
BE3345 BS54 294 ACEHAY Td .0 TE.D 2.7 DABADLEE
A%34% a%164 295 MCEHAP 79.58 TE.D 1.9 DEEIDIED
ES345 A%354 297 FLUCHE B9.0 BE .5 0.6 GRASBIED
65345 @D3I54 303 PHEHAY 1p2.5 37.0 5.5 GABY0IED
ES14% @%354 304 ANTRARC 90 .0 4o, o a.0 ORAS0LED
ES34% 80354 1056 FLAHTHE 133.0 1%26.5 4.3 OEEY0LED
#3145 a%354 30T PYRENE 130.0 114 .0 13.1 QEALOLEA0
E334% GPIS4 309 CHHYSE 114.5 105.0 12.1 ORARILED
E334% BF3I54 3110 BARNTHR 101.0 113 .5 11.7 DBEARILEGO
E334% B354 111 BEFLANT 106.5 8.5 7.8 OBAROLED
B934% BES354 314 BEFLANT 80.0 Ta.0 2.5 DREENLE0
BE334F B3IS4 315 BAFTRE 101.0 51.5 i.T DREF0LED
B934% B2354 316 ILZAPYR 106.5 103.0 3.3 DERE0LGED
B3345 BIAS4  F1T DBAHANT 95.0 96 .10 i.o DEES01S4
B934% B33IR4 318 B-GHI-PY 100,56 95.0 5.8 DBEBID1AD
83345 B3354 322 IMAHAPH 7.5 81.0 15.1 CHEID1ED
B5349 B9ang 127 AF1EF-8B T1.7 69 .8 2.7 CHROD1ED
B934% A9i%4 328 PTERP-5 79.40 B1.0 2.5 DABSOIED

Fage 1 EHD OF REPORT
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u
6 orjup; - BRI T 2 kN
Bl jesmdna vt il Eﬂ:ﬂ EwiLROw=ENTAL CEERLSSRT BRNACH - DATA RCORTINE SNEET © PWIE 101 & ) bbbl L =
& 2
a8 o -:L:-:.'lﬂll BiY BEAFLE TEMT ELANT - CLIM-ESTES o R LU S BT R BECECRT DATE: 0% Jin ¢
JEH. PRESEN i = TrRE OF SAMPLE:  SEDIMEMT EMPLETEON BATE: 27 mw g
e 1 P 1 [4 i = i &
i T ) | P | g 5 r n I
oL S P | (] =t} (A5 R L1}
IS 8 pEscRIPEION T
BRI BAL 1,2.% - | a.7r0 | ¢5.F | axm | W% | 1.o0¥ [ '
“TALM A OBSED. WREC Dok | ™.L [ #.8 | #E.4 | 13,2 | #14,& |
1530 SR CEF [#L F.AD | n.gs0 | #1.% | &7.9 | &3.s | 1.0m i
oie E42enidy | oiasTe | Txara | Mz TR | oi2aniTz | Deddaig |
LT LA NUTH HAA KUTH WA AT
T2 mee 1.2,3 fef 3.3 | w.mm | % [ &5.% | 8.5 | it | 7
ATHM W BAIMDDCEREE | | | | | i
T3 GavEr CDd EUPL | | | | | ]
o0 QIETR | ;e | R8T | maiorre | dizadTry | DRaSEiAE |
HIZR AUTH LR | BEA BUTE HEL WTH
BEITY AL 1,23 COC 3,80 | L8 | 8.0 | &7.a | ™. 1,40 | 3
*THIH & &/5M0 Sarc | | | ] I |
1630 GEAF @F  DUEL i | | | | |
s (- 1 T | s | |z | OIdAaIT | H2seTE | EK&N0NER 1
i AL WEL WA A B BiiTR
\re g .28 e 1.5 | 118 | 593 [ m.n6 | m.E | 1.t | i
+TRMA 3 A05/00 NREL | | | | | |
WO AR T P | | | | | |
QE iEENT | 2o i M2siT2 | 2amre | AiEsaarR | Dess0iea |
g ASE AITE kAT AEA AUTH HEk BTl
OLET  RETHGE BLAME OF ODa  «0,.700 | #a.£20 | +B, 80 | 9.3 | =030 | 0,30 1 5
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JoE FILE: - POabE OATE: 1] EEE 0 o
a EWviRAMENTAL CEEMISTAYT BRAMCH - DETA NEPCHTIMD SMEET ¢ PAGE 2 OF & ) "= seeesresbasaniirsae.
S0 OCSCRIPTION: CAEEW BAP - LM-EETEE o8 NUMAER) DEAD-37NL0AY EDICIPE DATE: A7 &l
[aEH, PEFSEEMATIVE: TPFC SF BRHMLED SEDIMENT COMFLETION DATE: 31 Aug
L, ereeee T 2 f 5 & ’
LT | fRPSRI & 1) 18 w 540 LR 14§
[ . rEm-1085 FLR-1231 BER-125F PEE-2RL2 PCE- 2wl Lt R e
fage @ CERCRIPTICN L}
A GREES BAY [MWE =271 | =21 | s | TEE | =21 1 .2} i
a1 BT EREC | | | | | 1
IR F LY BFL | | | | i |
Qg SEAIFIA | Ssadrcrin | HeH3orEs | SsEZarE | SRERIIA | B=EI0IA 1
1S GEEEN AAY EWE 9,02 | =2 | =82 | %80 | wh.02 | @ i
MES-2 &Pl EREC | | | | i ]
Rt T T P | | | | [ ]
ol SIEIR | $sajoria | SsasorEs | SeESSIEE | S4EHGIE [ RLEINA1H 1
AEiE  GEEEN BAY (= T | «n.en | =850 | 10 | =i.ea | A0 ]
AFI5-1 BeSE0b  EREC I | | | 1 1
LVDEREL R e | | | | | ]
[HE- D Bk ] | Sasiarsa (LT LE1 1] | SaBEIIEE | SRERIFRL | =230238 1
AT EEEEN EAY EC4C  «A.ET | «a.EF | «&.8F | w52 | <887 | “a.F7 |
ATES-2 AAIDAIE WRED I | | | 1 ]
LT ARTi Y] (L5 I | | | ] I
o REEEI | S«2aaria | Sea30Ess | SeEBLIEE | SRERIIRE | Bz 1
WIEE  chifN BAT FEED Coep <23 | wha.3 | a3 | 2585 | =183 | =863 |
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PLR-10da PLR-1RE FA-1256 FLE- 1054
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EEEEREEETE R P RORMENTAL CRESIATRY FRAMCY - AT BIPDATING SECIT f PALE N oW & | TEEEER SRR ERETEEEaSEaen:
JO8 DCECRIPTION: CAEEM BA® - DLOE-E5TES IO emE:  DOSEPm-RR Y EECEIPT DNEE: 17 ALE ©
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FETT ] [T | 7 | ji0] 152 183 141 143
(17 PR . EBCH-1018 14 BtE ] 2 BEFTE) PCB- 1242 = BUE T PO 1254
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POREY  GHESW BAT PEER  SOMT 1L.E | «%.2 | e | #om | em.z2 | e i
6051 A0400  RAES | | | I | |
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LIERFLOM L | | | |
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| |
| |
| saa1mziE | ssriois

| Ti.a% | .
| |

| |
| Ha30z9E | ssrscas

| 91.2% | h.0x
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| | I
| I I
| SeEmII | sEnsarss |
| BeE | 44, 5% |
| | I
| | I
| 55830118 | A5rSoTss |
| 8% | 58.3% |
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INTERNAL QC DATA _

Joebafile Numbar: J0508 J
Projeci: GREEM BAY - OLLN-BSTES

hooount Humber: 054P0D-92310183

Date Receiwved: 17 AUE OO

Jobf Zample Tot Analyte % BEC 1 BDUPL RFD DIm

qpaca Jp808 13% pPC=m-1016 134.8 154 .4 13.6 54830230

303083 FIDAO0OB 143 PCE-1260 B34 7.2 8.1 S4EI021A8

apapa I0A0E 145 TolXYL-S Bl.6 a87.2 B.G S4030219

anada 20808 146 DOLEP BS5 .8 7.1 17.1 54830238
Page 1 EWMD OF REPDET

I — e e a = —
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LMsEn F LI =1 L
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oLIN-ERTER

B850
ok
B.&00
[epra ety

0.657

N 2ERER

gl

0.8m

Qi

[

0 P

R

ATZSIEEF

¢ o

[ TRE-CR =
[ FE 7 OF L a1 TT T e
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| f.oan | 1.10 | 220 | 280 | =.pd [
| M2 | E125IHS | DiEadzee | GIEAITNE | DhsEaRsZ |
HGA MTH AR HIA AUTE AEk alTE
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1 | | | I |
| | | | |
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| I | | | 1
| i I 1 |
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L ENV D NN TAL CAEMISTET BRESCY - DATA READRT (M) BMEET § FAGE I OF
JoR DERCHIPTI0T  CRIEH BAY - CLim-ESTER HE WMEER:  05LPO-SERT0AEL
CoeH_ PRESERMTINE) TP OF BEARPLE;  SFOIMENT
T 1 7 3 ‘ 5
T ] [ TP '] 5 i ¥
BT iarnne e AR 41] ca i ]
SAMF B ZESCEIPT (0w
IS CRELW SAY (e T | bz | 23 | 1.20 | 2.90
A3 1 BrADGOO  NREE I | | I
IMIRTLI oL [ | | |
ols  DEaeaRen | ofiaa2ee | zIeas | OfEsE2eE | DiEseEtg
HGA NLTH Bk ALTH qEh AUTE HER HLTH
FOASE  GAETH EAT com:  0.582 | 0.5 [ | 210 | 3.m
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USDERFLON L1 | I | |
2D OEREETT | exBadih? | maEzes | Ezst2es | I1zacas
BEA BUTH HAL AT BCA BUTH SN LITE
P SEEEN RAY e 0.5 R | 3.8 | t.28 | 508
§FIS-1 BFEO3  EREC 10RLD | 104.5 1 B, | A | 1020
AMOEETL DM bl B 589 | D.ads | 3.3% | 1.8 | &%
ble IR | Cd3LLRER | aFmaTms | Oideaies | DiFaoes
HGE MUSH WA ALITH WG WUTH Wl MUTH
¥ BONE?  GRIDM BAT [=- T ] | ooeE | .33 | &7 | &.10
17982 A/0/30 RREC ] | | |
IMECRFLOM oL | | | |
gib  DARMETY | Galddisz | EnIInas | AIBEE2ER | onyhales
L= E FON ALTH BEA BUTH HEA AUTH
#EITE GACTH ENY PIED  DOME 455 | e | .6 | #1.3 | %F.a
peoa=1 Bridgia  AEED | ] | |
BUPL | I |
bilr  CSSAICT | SeBEIBST | oipdasa | CrlZSaes | wi23naas
HGA Bfs WG, NLOH FCA AUTH Biak ALTE
WARL  GREEM WAV FEEND COSE B.FF | o.m3 | 52.2 | 5i.E | 45.%
15054 AAIOASD  EReC ! | I |
el i | L] |
ore  DA3SIERE | DhlaORER | E1Z5iESs | oiraaRes | DhEmmzsd
HER AOTH Boy AiiTE WIE EUTH HEL MAH
AL Argenla [} Cadedum
E Chigaium u Copne
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i L

J0R FILE: TR BAEE: 23 eti e o
" * EwdlB{nmFsTAl CHIISFEY BRANCH - oatd NEPORTIMG EMITT o PaGC % Or ] CEE] J
SO0 DESCRAIPTEDM: CEGEW BAY - (6 CM-FRTER SO HUMOEE: OD094FD-ETIDIAL ESLEI®T GATE: 17 Mg
CH[R, FRISERWATEVE: TPL OF SAMPLE:  SEDIEERT COMPLET oM DRTE: 25§ 0od ¢
SO, e T 2 5 i ] b '
ARALYTE, oo 2 4 5 [ b ]
BT canipaina AR <] [t} (T} Fl 2}
EANA @ DESCRIPT 0w a
FOMES OQREEN Bav FEE3 cCoMc 142 | 0.8 | 1.2 | 15.% | 1h.& | e.5m I =
15251 &/ WaLc I | | | | ]
ouRL I | I | | |
QID  Dh3A0IET | Dl | PIZaEgs | B12smse | S1diceas | eRascESE |
il WITH PLA AUTH WEA AUTH BEA BUTH
AT CEM EAT FEED DCoAC 2,91 | D.&40 | 8%.5 | .2 | 5.1 | a.maz |
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CumL | I I I I I
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A WITE BEA ATTH HEA ALITE HGE ALITH
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L | | | | | |
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LA ALTAE Hil ATH BG WOTH FGH AUTH
i e HETHOD OLAME 1 ComC o« 360 | =2.080 | =0.1m | B ro0 | B.ten | «b.gan |
i | [ I | | I
o ! | | | | I
gip OhlaE | DEZEEeR | EN2EcERs | @280@sn | iEoRas | GaaSmesy ]
QL AL FG4 AUTE AGA BUTH §OA AUTH
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DL I I I | I I
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[HEs, PEGSERERTINE: FYRE OF SAMRLE:  SEDi=SAT COMALETION DAEE: 16 BEP |
COLLMM, < ieaana T a L) o " 12
AT . W 10 i 1% Far' 1
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diF § DEECEIPTION 3
W@l (EFEd BAY el Erf | =020 | S103 | %40 | #.27 | w430 |
1&00-1 AAIOE0 RAEE 199.E | m.a | 1 | i | &2 | B30 |
UMEERFLIA L T ], P8 | B.1aE | F30 | ®ia | = |
{ole] R B i ] | DEEtadee | E2siaaw | DEFOTEs [ b | R P |
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§0- #FbDyod mEC | | | | | |
A ERFLOW HPL | | | | | |
b | 02T | oHIRLILR | A1RSIRER [ | E122ER 1
A LUTH NEL METH
RS SEEEN BAY [oaC L.0F | <0.z03 | w2109 | 508 | 3w | 1580 |
1501-1 BAIDSE0D XRIC | | | 1 ] |
UFER T piFL i | i | I |
obp OYRNRES | patenzel | EalsaEeT | mazons | OE3IEDs | orFmazes |
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SIS GAEEM BAY oo 200 | =3.238 | Bl | &-5% | .M | meO0 |
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USBERFL D! g | | 1 | | |
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LA SUTH maL AIEN
OEIT  GAEEN AN e | =0.2m | a.100 | .2 | Sl | aute |
- aridag kel | | | | | |
OGO LTy | | | | I I
oig 121028 | Ei2amdel | MzsIae | oidialis | DYRIOER: | mioia |
FGN AUTH HEA NUTE
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JOR TELE: FOEI DATE: 23 oCr o
u we pEEIEOMMENTAL CEEMISTET BEAACH - DATR MEFRTiwd BHEET [ PAGE ¥ &5 B 3 =°
J0O CESCROFTISM: QRN AT - OLIM-ESTES Mol RS DUSARI-RERIEIAT RECCIPT patez T AU |
[HEs, PREESERNATIVE: TIPE OF SEMPLEQ  BEXIMLMT CORFLITION DATE: 14 549 [
SO maenr T a ¥ 1a i1 d 12
MALTTE: cmavnas @ " 11 13 5 38
oo T APPSR 1 BE a ™ s FE
s # OTSCRIFTEON L
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Page 1 END OF BEPIRT
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INTERNAL QC DATA
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Jobfile Number: 93423

i

INTERNAL QC DATA

Froject: OGREEN BRY - OLIN-ESTES
Aocount Number: 0O0%4P0-92310163
Date Recgiwed: 20 DEC 00

I
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43023 93023 I45 TelXYL-5 Bl.4 AB.8 a.7 54821012
930%3 53023 146 DCLEP B4.1 a7.5 4.0 54821023
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: INTERNAL QC DATA
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Date Roceived: 20 DEC 00
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L |
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INTERNAL QC DATA

Jakfila hamber: 44540 J
I."11:|jni.—.t: OHEEN BAY OLIK-EERTES
Aocount Number: 005420=-9%23131483
ODate Reosived: 16 MAR 491

|
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Page 1 EHD OF HESORT
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